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SWE DROVE SOUTH into Mexico, my 
wife Lucy read aloudtothe family trom 
a-history of Spanish exploration in the 

wew World. One passare dealt with the leg- 
end of El Dormdo—The Culded Man—an 
Indian chiel said to have been so wondrausly 
rich that his subjects coated him, rather than 
crowned him, with gold 


For his coronation, Jay read, the chief Article and photographs by 
“wae anointed with cil aod sprinkled with = 


gold dust then... pushed on a raft out upon W. FE. GARRETT 
the sacred lake... he dived into the water and 
Washed oft the Chea rin octal 

ur son Kenny, whe is 14 and frugal, wis 
appalled at the vision of such waste. His 
brother Mike, » veor older, was skeptical. 








Asustant Editor 


‘Some old-time Spanish promoters mice 
the story up, be said, “te get people to come 
to Amenca” Mike hada point, for the legend 
of kl Dorado inspired one af the greatest gald 
rushes and eras of discovery in histor 

From their Mextean bases, 16th-century 
conquistadors set out across unknown lands 
in search of treasure. £) Doracto eluced them, 
but they found something far more preciows 
—lands of infinite promise, encompassing 
much of what lodav is northern Mexico und 
the western United States. Seventeen towns, 
cites. ariel mountains m the two nations bear 
the name El Dorado in tribute to the epic 
explorations 

wow, four centuries later, Mexico awaits 
another invasion inspired by gole—the gold 
of Olvmpic medals This October athletes 





See no evil, speak no evil: Two little 
Menitans plasing betide a road near the 
Village of Bohulchive tr—uonsutcesstullys—_ 
to cloak ther curiosity. This autumn, with 
Visitors Atreuiming south ta the Olwmei 
Leotties in Alexion City. these stay-at-home 
ngniecers will tind much to mil their eves 
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frum around the world will gather m Mexico 
City for the XTX Objnpiacl Many visitors, 
lured to the Mexican capital as much by the 
country as by the event, will retrace thr his- 
tone camines reais, oF royal highways, on 
their wuy to the games 

For Mike and Kenny, school ruled out 
attendance at the Olympics, so we decided 
nmicad on our own summertime invasion of 
Mexico. We followed no one trad, but crossed 
many. Our route took us more than 2,000 
miles in-six weeks—from El] Paso, Texas, 
through northwestern Mexico to Viexico Cits 
(map, opposite), To allow for side trips into 
remote anc <ometimes cliffcult areas, we 
rented acamper—virtually a home on wheels, 
complete with bunks, kitchenette, and inde: 
pendent water and power supplies (above) 
With this freedom to explore the bywavs, we 


hoped th SibLiCl Lhe chart ter: as Wel 





ae hee 
look of # creat lonel 

As we passed through El Paso, it seemed 
that half the Unitect States had decided to join 
us. An endless rush-hour flow of automobiles 
and trucks exsed with us over one of the 
briclfes that cross the Rio Grande mto Ciu- 
carl luarez. Mexican border guards waved 
the trathc on with rarely @ pause 

“Tf they stopped every car just long enough 
to sav ‘hwenos dias,’ Mike remarked, “they'd 
have the world's worst trafhe jam!” 

One of Lucy's pamphlets supported Mike = 


notion, “Judrex is Mexico's busiest port of 

















Moles command the nicht of way on a plan- 
tition trail neat San Blas. A. banana harvestes 
stares In surprise at the Garretts. camper-bus 
i Vehicle that proved tdeal for explocing ditth 

traveled lanes af Mexico's hinterland 


Christmas shopping in July, the outhers 
teen-age sons, Mike antl redheated Kenny, 
buy copics of Toaltee vitses and fgunines ne 
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wetilerment included changing the tiver’s 


Hain again and trating sections of Juares 
and neighbornne Fl Pas 
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entry, anc) El Paso ranks first among United States 
catewavs, she noted, “People cro sed t thie boarder here 
Alore th ar GLO OO times basi Vidar, 

Horder commerce, in tact, has made Ciudad fusrez 
Mexico's fourth largest population center—alter 
Mexico City, Guacalajara, and Monterrey, [t has-also 
made it, in partnership with El Paso, one of the world’s 
larvest bilingual urban areas. Eniish is compulsors 
in Ciudad Joarer’s schools, as is Spunish for student: 
in El Paso. A few still speak “Tex-Mex,” a lingo that 
t= both but neither 


Four-footed Intruders Monopolize Kopels 


We drove through FE] Choamizal—The Thicket—-u 
640-ocre parce! of and, parts of which were claimed 
for a century by both the U.S. and Mexico. In agreeing 
to Mexico's ownership, the two countries also rerouted 
four miles of the Rao Grande ina new concrete channe| 
und traded 193-acre chunks of El Paso and Juarez." 

Juarez Was bard at Work replacing its former borter- 
town carnival atmosphere with a sedate 311,000,000 
IYVIC"TEneEW al project Alrencd completed ait a Mag 
nminceont new hotel, handsome shops, & museum of ari 
unc history, and an irresistible crafts center. The latter 
vould have bankrupted ovr safari where it began 
Lucy wanted to buy some of evervihing im it Kenn: 
caver to move on, saved the day by insisting prices 
would be better to the south 

Late that afternoon we camped in the Samalavuca 
Desert, a vast expunde of crifting dunes south of Ciu- 
Codd Jumrce (pie 174) lravelers often meet bhisting 
sandstorms here, but nota rust stirred as we struggled 
to the top of a high dune fora view of the sunset 

Che failing light tinted ‘the bleacher! lanelscape a 
pale rose, then 4 deep red, aa creeping shadows chaped 
and reshaped the forms Then, in an instant, the sun 
slipped from sight, shrouding the dunes in aegray after 
glow. We returned to the warmth of the camper 

Others, too, sought warmth nearby. As the chill of 
the upland night sharpened, burros and cattle drifted 
out of the unfenced ranveland onto the hiehway, lured 
by the heat stored in the pavement We did mot chal 
lene their right to the darkened Troadwhas 

Lucy's continuing history lesson took on added sig 
nificance that night.as she reac from Cabeza de Vaca's 
account of his travels. In 1536, almost acentury befor 
the Wayvfllower pilgrims left England, diree white men 
and a Negro «lave, the first foreigners to visit this area, 
hal passed near OUT campsite 

(Cabeza de Vaca led the proup—castawavs from a 
wreek all the Texas coast Thi ." endurec| eight hellish 





veors, most of the time as slaves of the Indians, the 

re eal cacaping across Texas and northern Mexico to u 
Sounish outpost near the Pacific (map, page 148) 
Next dav we detoured from the main highway to 

wisit Cosas Grandes—toreat Houses (following pages) 


. I i Lhe i 2 | 
Por sibetailed may of the exchanged arean, woe “Sew Portrait ol 
Seittth Areca im ihe April, |964, NATIONAL GROGRAPING 
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Ungque Canvon bares its beauty to hears 


enturing mb te ri en Taran: ie ri 
| Oe | Ll | ! LE | LiLe I | EE. 1 
i MWe LER i | ifpel i | i | 
ETE MEE) 7 tI I I 
Whi 1a Li ie i rt I | | 
tiichtied) heht, the | Pit‘ Loring 
i i | bai ff | t iwi 
wos Larive La, rl, andl jaguar 
t | i] f Li} 1 i 
I PPLE bal Ereelioa I I i 
pic im fea Tiitaater 
‘f fi ron A prey Pars T | | i} cl I i 
I tl Lil | il 4 i] ll Ta i 
VT } Lit 1 | |" ! i | i| Th f Thi 
pat tat 1 | t lt | | Ti i t 
Ful 1 I il I Ll t l 
| ‘a l | T if Uti i ml LItitka eil 
tal | iL 4 | j 





tL LitT pe? Lad cTenA paral ria itl iriel ¢ 
li T { 7 | 
PROT TA i LIEGE) Fil i Loi (Thi irr Sey 
1 
a eee | i] Wi nvisioneqd | 
| |. Ue ee eet Noa i 
molding pot in the shade of them hor 
ot 
PLE OV I li | ess LEI LOWE TU, 
Or Loess Litt ‘if Oo Willen Tri r Ti! 
What archeolowists can read in these ru 
LT j j i 
Whee Fi ce PO tiem Wri C ER’ wierd them 
Ives, Dr Charles C. Di Peso told us, “so we 
ia | 
| Ne Lei tae LaTanoial 
| | bil ie i” j | Fl | Mi whet 





| 
i 








of the internal soctal and relhgious structure. 

“Toward the end. these urbanites let their 
apartments fall into ruin and took refuge 
wherever they could-—in the temples and the 
public colonnackes—and in these places thes 
built cooking fires and flimsy partitions The 
sewers Were allowed to clog upand were used 
by some of the people as bunal places 

“From there, of course, it was-only a short 
step to disaster, About the vear 1340, during 
either ain internal riot or an attack by outsicle 
énemies, the once-powerful city was burned 
and abandoned. Temple ornaments were pur- 
posely broken and scattered, Hundrects of 
hodies were left in the ruins.” 


Robin Hood —or Ruthless Bandit? 


some 180 miles south of Casas Grandes 
standsanother monument to the past, this one 
i More recent memorial It consists of a huge 
house in the citv of Chihuahua, the capital 
ind mining center of Chihuahua State, andit 
belongs to Senora Luy Corral de Villa. 

Controversy still clings to the name of Gen. 
Francisco Villa, better known both to Ameri- 
cans and Mexicans as Pancho Villa. To many 
in the vears preceding 1923, Villa was tio more 
than a colorful bandit in an ave when Mexico 
was: plagued by bandits. To achmirers, how- 
ewer, the great Pancho was a sort of back- 
lands Robin Hood, a patriot bent only on 
ridding bis beloved Mexico of tyranny and 
corruption. Whatever his aim, Pancho Villa's 
career came to a sudden close in 1923, when 
his automobile was ambushed by wnidenti- 
hed gunmen in Hidaleao del Parral, a mining 
town in northern Mexico, 

Totlay the front pert of the general's former 
home and headquarters houses a private mu- 
seum run by his widow, the redoubtable Se- 
nore Villa herself (page 1341. As we examined 
the bullet-ridelled 1919 Dodge in which Villa 
met his death, we Were sucldenly engulfed by a 
wave of children scampering out of the muse 
um and out of reach of the very vocal senora 
“They make of much noe as an atom 
bomb, Ud like to put them in a rocket and 
send them to the moon: She emphasized the 
inp With a swoosh of her hand, then smiled. 
“But it matters. nothing—thetr grandfathers 
foucht beside the general. They are welcome 
to live with their families in his house as lone 
ws they wish.” 

Gesturing toward the battered car, Sefora 
Villa remarked: “1 don't know who fired the 
shets, but my husband was killed the same 
day of the week—a Fridav—azc Christ, Lin- 
coln, and Kennedy, and forthe same ideals." 
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Their name means “flying feet’: Possessed of 
lintastic stamina, Tarahomara Indians compete 
In borefoot races that often continue for 4% hours. 
AS they run, they kick wooden balls Which ore as 
large as oranges. When the race berins but wear 
down to half that size. Two Tarahumaras ran in 
the 1928 Olympic marathon in Amsterdinm but, de- 
spite their prowess al home, lost the 264.-mile race 


It was obviews that to his widow the banelit- 
hero is all hera. 

In Chihuahua we made plans to journey to 
Los Mochis near the Gulf of California, Even 
today the tip is impossible by car, for the 
ETeat mountain spine known as the Sterra 
Madre Occidental anc the Tarahumara 
Range, with its giant canyons (preceding 
pages), block access. The latter plunge deeper 
and tour times longer than the Grand Canvon 

Until 1961, the only way across was by 
mule ‘Then the Chihuahua al Pacifico rail- 
road, pushing track 420 miles through 89 
tunnels and over 31 bridges, finished its line 
fram the city of Chihuahua to the Gulf of 
California. It was the first road of any kind 
across Mexico's rugeed Sierra Madre between 
the United States border and Durango, 674 
miles to the south (map, page 148) 





To visit this spectacular country We would 
nde the railroncd’s self-propelled car, called 
the aviowia, which makes the up-and-clown 
tip to los Mochisin 14 hours (pates 160-01) 

rere tal apprehensively, We entrister 
our camper to Senor F. J. Saenz Colom, traf- 
fe manager at Chihuahua, to be loaded on o 
flatear. L asked him to load it backwarrl. since 
| had heard that rock slides occasonally 
He laughed at the idea. 

“Dot worry. We spent so much monev on 
this railroad | 
In the slide wren we run scout cars ahead of 
the trains as safety measure.” 

We bounded the aitovia carly in the morn 
inv and rolled ucroas the foothill country, 
enjoying the constantly shifting scene. Stew- 
arcde served! tirenkfast just west of Chihuahua. 
Through the windows, among the gathernng 
hills; we could see white-faced cattle eraxing 


broke i tndlshielde 
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the steep slopes. 
Silver Brought No Wealth to Creel 


Slike and Renny soon ciscovered the State 
GCreolozist of Chihuahua, Senor Carlos Garcia 
Guterres, aboard our car. He explamed that, 
hike them, the Sterra Mare ranee ubead of us 
wis quite young, haying been lormed by vol- 
canic uction only 11 te 40 million vears ago, 
but alse it Is very rich 

“Chihuahua,” he told them, "leads Mexico 
in the mining of lead, zinc, and iron.” He 
Kenny s glince. “But those are un- 
interesting metals, yes? We are also first in 


Caueht 


dyer and second in copper and gold!" 

We had a glimpse of Mexico's once-vast 
silver empire when we left the train at Cree! 
fora few days 

[In years past, Silver ere curved from the 
Sica Madre came bo Creel by mule on 4 
wav to Mexico Citv. Obviously, Creel had 
profited litth from it. Old log cabins ancl afew 
rough-planked houses and stores line the un- 
paved street. Though a few prospectors still 
crift through, Creel today makes ils «parse 
living off timber from the Sierra. Madre 

When the Spanish arrived in the 16th cen- 
tury, they found many differcnt Indian tibes 
in this: high country. Today only the Tara 
humaras remain inany number, The invacers 
broweht something far more deadly than pikes 
or guns Olcl World diseases such as smallpox 
ecvihed down whole peoples. Often, epicdem- 
is raced ahead of the conquistadors, so that 
the victums never met their destrovers. In the 
140 veurs that followed, the native population 
Mm central Mexico plummeted from an esti- 
mated 11 million to only 2 million souls, 


Sull in the high Sterra, which protected 
them from: the white man’s epidemics, live 
the cave-(lwelling Tarahumaras, among the 
most primitive Indians left in North America 
A frend in Chihuahua had raclioed ahend, 
asking a Jesuit missionary working with the 
Terahumaris to meet wu: The voung padre, 
the Reverend Lots ©. Verplancken, a native 
of Guaclalajara, showed us through the chnic 
he established in 1965 for Tarahumara chil- 
dren. Surveys had shown that 80 percent af 
the youngsters died before they were five, 
either from malnutrition or from wnotreated 





(iseakes. 

Chur first look at the Tarahumarnts appaltel 
us. In the clinic, infants lay quiet, or cried 
nimost «oundlessly, their skin stretched tight 
over thin bones; A nurse placed one child 
they called “E] Vierito’—the little old maon— 
on the scales: He was 18 months old and 
weighed) only 1) pounce 
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Zest for running spurs Tarahuniara women os 
well as men. Instead of kicking<a hall, they fling 
linked) straw woop. As they dash forward, Lhey 


scoop them up with a stick ond teks them abel 
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Vhissionary niin briatcn 
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“We save most of those we can get to 
the clinic.” Father Verplancken told us 
"They arrive looking fat, but it’s all 
fiir andl no flesh. keven when they itet 
enouch corn, they lack protein—there 
movery litth game jeft in Che mountams 
The Indians catch and eat mice, whet 
they can find them 

“As for cerns.” he adder, “the Fara- 
humiras den t bebeve in what they can’t 
2c. Some parents viel ihe children, see 
how well off they are with us, and simply 
never return for them 

“We cant change the parents, but we 
are trying to reach the children. There 
re probably 50,000 Tarahumaras *cat- 
tered). throuch the mountains, bul thes 
don't ive in large communities and thes 
have no central leadership, Over a 
26,000-squnre-milé area we hive a total 
of $650 <tucents in 64 scheols. All bul 
10 of these ore radio schools, where we 
teach the children via: short-wave set 


provided by the mission” 
Indians Race On Through the Night 


Father Verplancken invited us to join 
him on a tour through purt of his parish 
Just outside Creel, we came ona ljra- 
humara foot race 

Four men and four women fan con- 
tinuously from one cod of a mile-long 
field to the other. Each harefoot man 
Kicked What rsembicd a wooden tse. 
ball ahead of him, and each woman 
lossit] @ peur i! linked siraw hoops tn 
like manner, scooping them up with a 
short stick on the run, ane! Ainging them 
head (piers | 56-7) 


‘Ae ] ron sadongside one of the women 


takine pcCtures., che aviuliy—t think 
swine her stick atime between scoops 
From the rocky cliffs, abmest a quartet 


of a mile away, drifted the sound ol 
lauehter. Using curiosity 25 Tin excuse to 
stop running, [spotted dozens of Indi 
ans Watching from the crave bleachers 

Futher Verpluncken explained that 


Burrowing tote the haart of the lefts 
Storm Magire, 0 ciesel-electnic autodia 
of the Chihwahua al Pacifico rai}raad 
dives Lirwugh 49 tunnels anal wcross || 
bridecs in the 420 spectacular miles 
Prom the city of Chi hihi te the Cell 
af California Here at Fl Diyisaclern, a 
rewular lookout step, misseners leave 
they cor for pn ewe-fllinge vista 
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Lifeblood of the land, water eushes (hroweh irrigey 
Cn Calis veining the west coms near Los Mochis: 4 
neiwork of dams, Which when completed) will le 
much tke the Tentiese: Valley Authoritv’s svatem 
[rape muna trom the Sierra Madre and transform 
this semitiewrrt toe fertile farmland Sugar (ine. fice 
Wheal, corn, bomatwss, and fowers thtive in a climate 
t Huei nets Vearround cultivation 













Ssmbel of prosperity, the handsome new hear 
quarriers of the farmers’ association in (uns Whois 
reflects the wealth that irrigation dams hove brought 
lo the region, A sleepy village tuned boom town, Laos 
Niichis meus “place of the land turtles.” but officigl 
happily poloe Chat pets: the city should be renamed 
Lehre, Spanish for*hare” Some bisiness leaders pre- 
dict that Within ten wears Loos Mochis will be the 
largest ciby on Mexico's weet coast 
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this particular race was merely an exhilsition 
The contestants had been running for only 
ereht howrs, to entertain the local [ndinns 


Lhe rea) face—a perueling, cross-country 
iimir for men only—took place between 


Creel and an opposing village 14 miles away 
Lhe 
traps, had been wncher way for come J] hours 
—ind it was less than half over! 

The runners, Father Verplancken added, 
solnelimes Weir rotiles to help them stay 
awake At night, ewides light the trails with 
pine torches, bo keep the balls in sight and to 
enforce the rules—an important consicéra- 
hon, since the Tarahumaras bet their eoats, 
chickens, and blankets on the outcome 

With Father Verplancken we visited a cave 
occupied the vear round by one of the Tara- 
humara families. 

“Most of them are semi-nomadlic,” he ex- 
plained, “nugrating down into the warm cuves 
of the canyons in winter and returning to the 


muiin contest, involvmy seven round 
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platedu in summer to tend their cornfields.” 

ur toast was o mon named Selyastian, 
whose cave served as living quarters for his 
fumily and for asmall here of goats. A stone 
wall with a pine-log gate across the cave 
front fesured privacy from uninvited animals 
(pages 158-9), The vaulted opening achmitted 
light ancd-fresh fir. Inside it is never too hot, 
never two cold 

Sebastian's pretty daughter, 
Maria Pilar, obviously had enough schooling 
to be embarrassed at living ina cave, anc she 
shvly refused to let me photograph her, I 
sVmpuilhized, and yet I've seen worse living 
conditions on the slioms of our own cites. 


teen-age 


Pode Defers to Modern Medicine 


Reports of a atck baby led ws from Selas- 
linn's cave to the rocky fields below, There 
we found a Tarahumora farmer scratching a 
furrow for com with a pnmitive wooden 
plow anda team of oxen. Father Verplancken 


Flowers for chickens: Chald 
Prine we pickers 
harvest maricnolc blossoms in 2 
field near Los Machis 
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Close-up shows how worker 
nap ot the beads The papping 
sunt of breaking stems fille 
Lie ficdels like FF cher Loy 
Lopving cathan pick- 
he harvesters crag Jong 
cloth sacks between their lew 
Ae they meve up the rows; they 
pull aff only the larger blooms, 
leaving ttiuller ones fo ristlure 
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In communion with the sea, 
the Pacific port of Miueathin at- 
tracts big-tame anwlers with its 
abunclant sailfsh anel marlin. 
Bots of Mexico's largest shrimp 
fleet deck tm the harbor. Twice a 
week the luxury ferry La Pies sails 
from here to the town of La Por 
in Baja California. 


“swoeet-ride shares,” surfers call 
the beaches at Mazatlan, (Call: 
fornia speriamen melor a thow- 
‘sand miles with boards strapped 
atop their cars to challenge these 
hurtling breakers 
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As we drove into Los Mochis, Senor Limon 
continued the verbal tour, 

“Almost everything of importance that you 
ste—pavien! roads, banks, a hospital, hotels-— 
has sprung upin the past six years” 

He suddenly grinned. “A few weeks ago a 
womlin tourist interrupted me, complaining 
that <he didn't want to see these things, she 
wanted to set the ‘real’ Mexico. | suppose she 
meant some Mexican sleeping under a big 
sombrero, but T could have assured! her that 
there is litth: sleeping during planting or har- 
vest limes. And, with two to three crops a 
year, that's most of the time.” 

Roberto Vargas Ochoa, o local farmer, 
Offered to take me to his fields the next morn- 
ing. Adfancea turned out to mean 2:30 fm 
senor Vargas picked me up ina new Chevro- 
let equipped with a two-way rarlio to keep 
him in touch with operations over 1,000 acres. 
The car also bossted sir concitioninz, a mol- 
ern Mexican stibstitute for a shady sombrero. 
At dawn we stepped amid cotton fieltts that 
were being picked clean by some of his 1,57) 
workers. Senor Vargas stripped a fluffy white 
boll from one of the plant. 

“Mexico's cotton i¢ world-known for its 
high qitality,” he said. “Hand-picked crops 
rate hicher than the machine-picked ones, for 
they contain less trash But labdir is cetting 
darce—fve years from now, half of our pick- 
ing Will have to be done by machines: Rach 
cain do the work of 100 men.” 


Crops Travel, but Braceros Stay Home 


Besides the vast fields of cotton, sugar cane, 
nice, tomatoes, and wheal, we were astonished 
—and dazzledt—by the sight of millions of 
muunigolds in luxuriant blodgm over 120 acres 
of troigated land (pages 164-5). The crop, some 
12 tons of blossoms per acre, is dred and 
rround into powder. Added to chicken feed, 
marivold neal enriches the color. though 
not the nutritional value, of ege volks and 
chicken fat 

Lin Koberto’s desk back in Los Mochis, | 
noticed several National (seographic Society 
books about the United States 

“We're closely ted to the States here,” 
Roberto said. “Many of our people go to 
Phoenix, Arizona, for medical treatment And 
my children go to camp in West: Virginia” 

Like the lady tourist, | wondered if this 
could be the real Mexico, whose best-known 
export a few veare azo was migrant labor, 
Last vear only 6,000 such bracerda crossecl 
the border northward to work. Instead, Los 
Mochis farmers sent most of their crops, 
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cling to turn the stin-baled earth. bis partner Portunaiely, nature suppled westem Mex 
ollowed, clhroppine sec com ito the shallow ico with one priceless etopraphical asset 
furrow. A« well as mi noor Soani peer tuperh tr pica benche Incresemely. tv a 
ed, we thlked of bad land, gool mules, mre lan, fd even bY Sea, tourists with vacmiion 
Hien OOS money fork bo enpoy lem 1. few Tisibo 
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Tourism has increased threefold inthe past «commercial fishermen. One morning as | en 
decade. Tt brings in newly a billlon dollars a —joved the surf, a huge haul of mackerel was 
eor—nalmest half the total earnings in for netted wind dragiedt ashore th front of Wines 
eign exchange—making it Mexico's biggest tlan'’s Hotel Plava where, moments before, 
industry, The Olympic Year should draw dozens of guests had been sunning. 1 there 
more than two million visitors were complaints, [ didn't hear them over the 
Whir fied chitk of cuimMe4ras 
After four weeks of hoard traveling. we 
lf Acapuleo, still far south of us.isthe Ring 6 decided.as thousands of visitors do each yea 


of MWexicun resorts, Maratlan is surely the to make Mazatlan our home tor a while, Our 


All Hoads Lead to Mazatlan 


crown prince. Long Pacific rollers and miles camper found plenty of company, Mazathin 

of broad beach permit surfing and swimming berths up to 600 triatlers al a time, most 

(pages 166-7), but the tropical atmosphere within a block of the beaches 

encourages telaxation, too Not oll of Mazatlin’s immigrarits hall from 
Ocean bathing tha Mexico sometimes brings north of the border. At the elegant beachside 


OW) SU9Pprises. National Law decrees that all Hajbos Club we dined with an attracuv 
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beaches are null ‘And the fru lic includes Wexican couple, Sermo Pruneda and his wile 
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He MTrih. ine Years later Lhe cone final Waves of sand: The ever-moving Samalavu 

rrown to bens 120 feet Pe Pe Smiles south of Loudad Iuares. reahace 

lr | Ihe ed) Beek fim the laws Ss dite: al the wih of Werteny Winds Li. 
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in 1953 Ss notoniy Mazatian’s lead 
bashed promoter 
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YOu Gur slums,” he pron 
"Were pot proud of them, but people 
come bere so fast we can't build enough hous- 
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Years, 
[runspori wiihin the nation 

SOE Ss Claim Wis nolan exapoeration. We 
had arrived from the north and would leaw 
toward the south 
es (twice a week across. 
hia. connmectme Mazithin with La Paz, on the 
lo the 
crosses Mexico's Sterra Marlre, 
provid ca specGecuiar Mmountuin drive Tom 
Masatlin to Durance and giving the latter 
With all cl 
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‘new cor terry now shut- 
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icolaterl tip of Bain California 


cst 


i highwas 


— iii north-central Mexici 
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\ fight $15 feet obove the sea directs ship 
ning around the of land on 
Miazathin stands Insicle the city’s protected 
harbor we saw Mexico's largest shrimp fieet, 


rs boats netted & 74,0000,000- pound 
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True to his word, Serato showed) us Mara 
tlan’s slums—althoueh at first we dockn't res 
Wide cirt streets ane 


a 
1 | 


mill howe onenito sun and sea breeze eave 


ounize them as such 
the lnw-Fent area i look of contentment, if nol 
ivence. Our tour ended back at Sereo’s 
home, 4 three-story architectural chelent thal 
crows of of a wooded cliff and looks down 
on. a secluded pool scooped irom the boulder- 
shrew bers i 

The next dav. Sergio captivated Mike and 
Renny with the suggeston that we test Mixa 


Hans clam to the tithe “fiariin f ‘apy tal ve Utne 


WorleL” 


Pires that vaulted into the 


Actually the huge, iniclescent ¢ren- 
air with eur baal 
aril tulwalkerl across the Water proved! to be 
suliish, not martin, although the latter abound 
In West coast waters. We freed the fish, which 
averaged more than a hundred pounds mach 


ta feht another das 
Pivskin Bombs Take Place of Leaflets 


Sere leftus to tour Mavathin's open mai 
Normilly, unlike Luecw, J 
Hisplay tremendous sales cesistince, (ul I be- 
come a compulsive buyer ina Mexican mar 


i 
Fal [ pod cas a 


Kel on OUT own 


hven fod vendor find me an eas, 
mark. | cowlcdn't resist a dozen clams on the 
half shell for only 24 cents. These “potas de 
mules tasted a-bit like Chesapeake Hay cher 
mvstone clams, thowch the blood-red juice dis 
torrbedd me, But Miazatian thinks of evecrmthme 


In a pearby stall, | founda man who offered 


Patzcunro spreads a feast on 
mourkel day. tach Friday morn 
ie Plorea Grande becomes o 
owe for 
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“| will trade vou three sticks 
Of firewood for 30 coerepos,” a 
Woman proposes as 2 hinal offer 
toa teh vento al Palscuaire 
4 moment's deliberation 

then the merchant 
three: cogen of thi 
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i ly, Lhi { SP TOA Wlecelr ify Leyrri eral 
Lcpta ao next. The pilot the first two 
center (otendecd to bomb tthe fort, ut Wis 

ane lurched and the bombarr let fh 
erin on the trekin he was holding over the 
le Th Om plummeted into the wns 
wcting crowed in the street. Tt killed 4 ond 
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South to Mexice Cit 


wounded 135, including Senora Medrano, then io destroy the port Sand slowh 
vEurs old harber, choking it until nothing larece 
ning scuth, we joined the trickle of a canoe could ente: 
rr tourists whe drive throurh verdant town, a Ceserted church 
to reach Son Blane and its uncrowded harnor thatoonce sheltered privateers and 
In colonial times Spamsh galleon: pirates. Today's only invaders are:squadron: 
rom Manila, loaded with Oriental treasure of fanatical mosquitoes 


occasionally called here. The little port East of San Blas we tore a cargo canoe 


Bunche explorationg thal reached up the throweh a sporing-fed mnele stream wsed to 


Pacific coast o¢ far north as Alaska bring bananas from plantations to the hich 


way. Ais we bwisted through the channel, the 


‘and Entombs «a Onee-proud Por ; ; 
nainkreve junge closed overhead, weaving 
Che early padres, too, sailed from this const a cooling tonnel around us (pares 1TO-7 


to (altiarnia, and the town's cannon foundry Ciechiis hung from the branches A. lour- 


Po aE oe all i begga be i] fauna | 1. | j ; : _— ii j =4 i : i 7 | | 
raga eate hai with mission bells. Bui fonl-lone yrben Wis ia, Peri Go Te Hine fut 


renturies tide anc current combined canvercus ols fecetotion. lav motions 
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as we pacsed, confident of his camouflage. We 
docked beside the waterway's spring source 
enjoved o cooling swim, and lunched on faces 
de friyoles—tortillas stuffed with beuns-—at 
iL small restaurani 

Steen hills covered with a jingle of brush 
nd banana plants rose around ws. Kenny ane 
I scrambled alone behind one banana worker 
ond his burros os he cut fruit on the Steep 
slopes We dient keep up tor long; it was tke 
mountain climbing in a steam bath, But the 
hiinauna harvester seemed impervious to the 
heat Two quick machete chops, and a 20-for 
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Of the hip bounces o 12-pound rubber ball that fies toward the 


hanana plant toppled. Another swing freee 
the stalk Next vVear, we knew from tolking 
with the banana boutmen, another plant with 
Its Single blossom would grow from the root 
like Jack's beanstalk 
Clur boatman stopped beside a pineapple 
held on the return trin We snacked on two 
7’ fresh-nicked fruits. At the docks the 
foreman hung a ripe stalk of bananas in owt 
Comper for usto pick from 26 we drove scuth 
\ great many Amercans have seen the 
Puerto Valluria arca without ever having set 
foot there. ft was the location for the filming 
of Tennessee Williams's dra- 
mi, fie Wiel of the enna 





of | 


Before ite movie fame the 
Village lay picturesque mane 
eolatert (paaes | fst) 

Precimtous cobbledstreets 
still meander iwpward to 
shops and homes overlook- 
ing Banderas Bay, one of 
Nlexicos largest and deep 
et Women sull kneel over 
Laundry banks 
of the Rio Cuale, or wale to 
deeper Water to play one 
paths, A few 
“Mexican jeeps,” Vike calls 
(Tabi ki 
‘long the beach and 
the shops 


along the 


q ae 
Hurros— 


Leds 


past 


them—e#til| 


But the town is no longer 
isolated. Now forty-five tour- 
st-packed flihis arnve each 
week at Puerto Wallarta’s 
mternitional marport, wnel 9 
new LOR mm the-lone hich wit 
connects it to the rest oi 
Mexico by paved rome for 
the first time 

Cine E-duareo 
Muarrogui Serrano, tole ts 
of his experiences ten Vears 
before when he built the 
frst modern hucwted 

“ We had no electricity and 
no CONS LruCcHON equipment.” 
Ecduarda saic, “so we built, 
YOu mitht sav, by burre 
power, Boys loaded the ani- 
mils With sane at the beach. 
rs They plodded several blocks 
by themselves 
rivht are 


resickent, 


tours 


DUTrOS Are 
train, 


4 ] j j " ry Lo 
goal We at + le Union, near Storatlan. [nh Aima, a version of an old fasy to 
Agtec game, the player can strike the ball only with hi hip, which be 
protects with a leather binding. “f tried the game once.” reports the 


author, “sunth w ore a brhise for a week 


Vou know—aned climbed up 
ramps to whatever floor of 
the hotel we Were Working 


[is 


on. There was a day-long shuttle of burros 
“One night the owner of the hurras com 
plained that one of his animals had been sto- 
len. We finally four it in one of the unfinished 
rooms, sUll wartng to be unloaded!” 
Dhrough the words of Bart McDowell, a 
NATIONAL GEOGRAPHIC colleatue, we felt 
we already knew GOusdniajara intimatels 
and we planned only a brief visit. We stayed 
long enough to confirm our impression of t 
charm of Mexico's second-largest city." Lue, 





it 


and the bovs spent the first day dickerimeg in 
its mammoth mirkel for those “better prices 
to the south” that Renny 
had promised Even without 
cdickering. We found bar 
gains by the score in (he 
State of falisco’s Institute 
of Aris and Crafts, The di 
rector, Jorge Ramirey M 
sotomavor, explamed the 
MSU's: prs. 

“We belp the craftsmen 
with money and materials, 
he fold us, “one then <ell 
ther work for them ml a tair 
orice, We encournge self- 
expression; We never push 
an artist in a particular ci- 
rection, but we tey te help 
him avoid miatakes.” 

A group of primitive-im- 
nressionist String pictures 
particularly appealed te 
Lucy, They are designs mace 
with bright strands of varn 
pressed onto a board coated 
with soft wax 

"Tablas nicholas, we call 
them, 
said “The Huichol Indians 
still tive independentthy in the 
mountains north. of Giuada- 
Lujara. The Spanish never 
conquered them. They use 
the tabblos un ther relizious 


TOE SOtom~avor 


rites, but often they come 
Into town and sell the poc- 
tures to tourists 

*Thev bold ceremonies in 
which they chew, “buttons 
from pevote cactus, which 
contain a hallucinatory clritg, 
in order to make contact 


the ceremony, they trv to re-create the visions 
tn theif tablas. (ine man told me be becomes 
a0 sensitive under pevote that 
sunlight moving across the cornfields!" 
Before entering Guadilajora, We had passed 
through a vast flow of congealercl black lava 
‘Seur the village of Angahuan, 105 miles 
southeast of the city, we Were Fomiiiicd Aean 





Ve CA lear the 


of Mexico's continuing geological crowth 
Twenty-five years ago, on February 20, 

1943, a farmer was starticd at his plowing bys 
See "The Dost Mexican City; (eowlolajare” bn 

Hart Viclkeewell, NATIONAL LiBTHiBAPHIC. “latch } 





With their gods. Meésaues 
come to them, they tell us, 
through Visions im Which 
nature is transtormerc. After 


Sliding down a stony street in hilly Taxco, youngsters ride “hutter- 
boards.” =p called for their polished, slippery bottoms. Nestled in the 


mountains of the Central Plateau, Taxco calls iteclf Mexico’: Salver 


City because of the abundance of the metal in times cone bw, one) now 


borne od the exquisite peeces fashioned by its modem craitsmon 


1 





a nimbling explosion in the middle af his 
fielcL” Soon the farmer owned « volcano in- 
stead of a form Within «six dave the cone 
measured 525 teet in height. The earth corn- 
lnved to disgorge lava, eventually burying 
two Villages and nine square miles of fields 
(pages 172-3). Paricutin, Mexico's most publi- 
cized volcano, was bor 

Today the peak ts said by scientists to be 
dormant, but Mexicans in the rezion fre not 
so sure. “[ have counted more than 60 live 
fumaroles insicke the crater,” a guide told us 
“Paricutin is ol asleep; it i only waiting.” 


Like the ash from Paricutin’s eruption, we 


drifted east toward Mexico City, stopping 





briefly in the lakesitle village of Patecuaro 
Watching Lucy shop for fresh supplies in the 
open-air market (page 174), 1 reflected once 
tenn on the social sivnificance of marketing 

It is never a question of whether the seller 
will come down from his first price; he will 
The buyers status. depends on the wit and 
humor with which he brings this about, Once, 
in the Patzcuaro market, | carelessly agreed 
lo the announced price. The vendor, thuncer- 
struck, refused to sell. Finally, in desperation, 
he did my haggling for me and presented me 
with what he considered a fair bargain 


‘Soe “Parcwtin, the Cornell) That (erww a Voleunn 
hy hiirnies A latren, LPOOIArC, Feliruurs, 1444 








—_ _—— ——_ 7 = i — —_ Se 
ee =e = — = 
= —— = SS — 
a a ——s 
— — a —— —, —. —— = | — a _— = 
eo es —— : . 
, — —= 
= d — —— i = 7 
— x = > 
= = 2 a 
= 
— 





We visited Janitzio, the island home of 
many Lake Patrcuaro fishermen who supply 
Patzcuaro's market As cur boat drew near 
the island, we encountered! o form of business 
that is growing all throuch tourist-conscious 
Mexico: A. fisherman on shore tasherd to his 
canoer, paddled furiously toward us ona colli 
anon course, then abruptly stopped and began 
unconcernedly fishing with a traceful dip net. 


Fishermen Earn Pesos for Poses 


4s he well knew, the hand nets of Janitzio 
—falled butterfly nets—are a trademark of 
the tshind, featured in every travel book and 
brochure They now serve larmely bo net pesos 


from tourists, who pay for the privilege of 
shooting their own postcard views. Por serious 
fishing. nets almost « thousand feet in length 
and handled by five-to-seven-man crews have 
proved far more productive than the smuller, 
more photogenic meres 

(Cin an earlier visit to Janiteio, l harl watched 
hmoving cerémony marking the Day of the 
Den. Shortly after micnight, on November 2, 
the ikland women bring to their family burial 
plots an assortment of sifts: food, candles, 
marigolds, and wooden frames decorated with 
flowers, fruit, and small skulls molded of 
sugar They spread mats on the ground and 
cet up the decorations—ine candle for cach 





Fisherman who seeks no fish 
poles aeross A lake in the crater 
of a dearmant volcano near Yuri 
rim. With o treaelle, he raises a 
framed net at the bow and scoops 
lip aquatic insecls peppering the 
water. He docs and sells the 
coteh for bird sod fish fool 

The &Sshermen stick bundles ol 
rushes tm the shallow ake me 
breeding places for the ‘bugs, 
rolled water boatmen 


Taco the parrot, purchased by 
the (aarretts in Mazathan, enjivs 
a meal of cried water boatmen 





Homage to the Virgin 
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remembered relative Wd a censer ol 
burning copal. They arrange the food 
ant sprinkle matic Tanie PET 
the entire setting. Then the women 
anc children sit in contemplation of 
hant pravers throughout the chill 
night. Chaweancds of Tickenne con 
glee cost a pret cil SITE and mS 
terv over al 

Lintil the cold finally dnvwes the 
touriats back to their warm hotels 
blinding fushes [rom the nian cam- 
eto, 11 Soe mns 1 me, wou cl elves LT ae 
nny Spirits who tmibht choose to re 
turn for the annual visitation, Beas 
ing this in mind, | photegraphed the 
eremony using only the licht of thi 
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and cover) 

Ciwer o brenkinsit of Whitelish al 
oh canting bv the lakeside, an 
land priest talked of the bocal bur 
tal Custom 

“Our cemetery doesn't look like a 
pmetery siniply because the people 
an't afford hencdstones. But the 
know their plots. Since space is 
limited, when a member of a Tamir 
dics all previous remains are re 
moved tram the tray? ind the me 
body i: placed at the bottom. Ihe 
enrlel remain ifi Tiras (aia | buck oy 
top. Dhere may be twenty to thirh 
nccupants mn each grave 


[Ingenuity Turns Bogs to Protit 


Wear Paiteecuaro, in & crater lak 
at Vuriria, we discovered fishermen 
who catch no fish, Phe men poled 
wrose the Stull waters while levering 
a frectangular-framed net in and out 
of the water wilh them feet (pape 
[Sk 1 They were sifting the surtne 
ol the lake for insects they call mia- 
cuitees. but which are actually wate! 
bortmen (lormidael) Nlexican ing 
nutty tes turnect the Insectsto a per 
purpose: the lake is a virtual bug 
farm, [hs harvest, dred and sent to 
Mexico City, brinvs 51.80) a poun 
fron pet hanciers wha teed ito thet 
ish, turtles, ancl bores 

Dwenty—e1hl tiles nartivedas 
Mexico City we <topped to marvel 
cm men have done lor ages past, ol 
the Prranids of Teotihuacan (follow 
ing pages), Laid out by skillful archi 
millennium belo 


the trae of the Agtecs, the pevruamids 


tects more than a 
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FEARSOME WARRIORS of a 
bygone age tare with empty 
eyes over the ruins of 
ance-mighty Tula, capital nf 
the Toltecs. The four 15-foot- 
hich wotues, together with 
pillars, supported the roof of 
i temple atap the Pyramid 

of Qwetcaleoutl, the sHprene 
deity of the Taltecs., Dart throtw- 
ers in the right hands resemble 
euns in bolsters: left hanils 
hold the darts. Replica at far 
right replaces an original 


now digplayed at the National 


Afweeum of Lnfhropotory aL 


Mexico City, 50 miles somblt. 





Lake ov bride who wears both old and new, 
sKiextcoa Coty blenel PHeryear Wilh tawelas 
nd tomorrow. Liesigners of the Plaza of 
Three Coullares. 0 new commercial complex 
revensinuiched the Agiee pyramids that anc 
Hotmnated @ marketplace here. Sante’ Dy 
mimo (Church, built during the Spanish 
coher peril, gelboins @ Ache that ws 
one of the first te senie Godin (alrmming 
bower at nol fowses ihe Foreign Miinistnh 
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Skeletal vestiges of the past come to light 
Ab CSenoyen 
dreds of athletes. Here on the 
Cuicuilen, 


Village, Which will beitee bin- 
the ol aneinant 
icheologists uncovered 1 cer 

erate, Phas tlie 
contains «a pottery bowl and the skeleton 
of a woman 25 to 40 wears old, buried an 
eC Lei! fel are ago De Roberto 


limetex Cynics, on anthropologist, record: 
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Elysees, recall the dave of French 
rule under Maximilian. Spain shared the best 
vers of it own fistory with Sexico and lef 
its architecture, languaze, ancl blood lines. A 
current mhux from the United State= bring: 


Linited Stites cilieens 


businesses and om colony af 30,000 


The cittw’s imminent invasion by athletes 
from uround the world will focus on Olympi 
Village, built’ over the site of Cuicutico 

Where the Mexic (ity area's oldest ceremn 


. volcano, Nitle 


erupted about 2,000 years ago, entombing the 


nial center once flourished. 


—4cTer| hance and. in gf sense. embalming il 
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digging in downtown Mexico Citv amounts 
to rummaging through the Aztec past. 

In the company of Professor Raul Martin 
Lrana, leader ol the archeological team over- 
seeing the excuvation, we visited one of the 
subway sites. Here and eisewhere, hundreds 
of men using picks, jackhammer+s, bulldozers, 
and diesel chovels are chewing.a network of 
treat trenches throw2h the cits 
unusual display of cooperation 
between builder and archeologist, Professor 
Arand has authorty to halt work at any time 
to send his people, mostly students, into the 
trenches with trowels to save a broken clay 
lerurine or some other artifact disearcterd by 
an Agter householder 
ehoveling, Professor Arana pomted to the site 
of the first Important discovery 

“In front of this (Church of Monserrat we 
found a statue of the Artec godess Coatlicue,” 


iG ALY! 





Chwer the roaring an 


he sail “A bulldover damaged her slightls 
before anvone saw her, bul mow she is on 








display in the ational Museum as the "tress 
ure of the month. 

“Probably the Spanish priests had thrown 
her #3 fil inte the foundation when they were 
building their church. Perhaps they wished to 
keep the Indians from worshiping the idol 

“Were saving “nd calilogcuine@ about hal 
a ton of maternal a dav now, vet that's only 
5 percent of what we find, But, when we reach 
the Zovale | 

The Zocalo, | knew, was the place where 
the Aztec Emperor Montezuma had his lavish 
ceremonial plaza in the early 16th century. El 
Dorado himself couldn't 4tit more excttement 
mong the archeologists than toes the Zocalo 
ant the treasure they expect to fined there 
Here the Spanish conquistadors built on top 
of Montexuma’s plaza with disdain for the 
culture they were burying. In-a few vears,com- 
mutters may be stepping out of their under 
ernie iran: inte ct Arles [Treasure ale. or 
inte an altar room where priests held rites in 
the city they called Tenochtitlan, « metrop 
OMS treater DLN GwY In Sun at the tome. 


City Subway Pierees Fast and Future 


Thus, in builciing their new subway, the 
residents of Mexico Citv have founcl them 
celves Lunneling into their past as well ns into 
their future. In the muck that hampers ane 
frustrates them builders, the people tind solid 
Phe lane that spawned 
some of the greatest cities of earlier colltures— 
(aces (itandes, Deatihvacin, and Tenochti- 


cultural foundations 


Hamn—now- Vibrites anew With motivity. 
Spurred on by their reputation as craciouw 
heets, Mexicans rush to complete new hotels, 
stachiums, streets, andl highways forthe Olwm 
pid 
of the Olympics, Mexicans plan some 1,50 


To revive the anginal cultural aspects 


events, including art exhibits, ¢lramns, andl 
concerts, for 1968. By the time of the games, 
historical monuments will have been cleaned, 
new trees and flowers planterl, anc laree com 
billbeard advertisements removed 
throughout the cits 


The New World today wilds no El Dorada, 


Hut Mexicans nonetheless expect their Olym- 


mercial 


nic Wisttors to return home feeling—as the 
frat Spanish didt—that they couldn't belteve 


their eves rHE END 


Lost of a tiumvirate of renowned Mexican muralists, 71-year-old Davi) Alfaro Siquet- 
roe shoret the glory of Dieco Rivera and José Clemente Orozco. Perched on a 40-foot scaf- 
fold (apposite), he Works on bts latest and farsest creation. the three-timensional “Sliarch of 
Humanity.” Shaped from étecl and painted with vivid acrylic colors, the 32,00 


foot mural will adern the interior of an auditorium in a new hetel for (dympic visitors 
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ncredible 
Salmon 


BY CLARENCE P. IDYLL,. Ph.D. 
Charman, Division of Finhervw Sciences, [ratitute af 
Alanne Sciences, Liniversaw of Sliamm 
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Histrations by National Geographic 
Photegrapher ROBERT F. SISSON 


REMEMBER WITH AWE the fantastic «pec- 
tackle. Hordes of sockeve salmon on their autumn 
spawning run glutted the river | wae wading 
| was looking for tagged fish—a biologist making 
stucies on the Adams River in the vast Fraser River 
avsterm af British Colimbia 

Hig males, their bodies a vivid scarlet and their 
heads green, rushed from Shuswap Lake over the 
‘Hollow bor at the entrance to the Atlams They shot 
upstream With a frenzy of spray, tails thrashing waned 
backs half out-of the water 

Farther along, in deeper stretches of the rover, fish 
hung in nearly motionless schools, some awaitime the 





inal maturation changes that precede spawning 
others Waiting lor part of the riverbed to clear of 
teh so they could take their turn of nest building 
Simon cain crowd the Acumes in almost unbelwy 
able numbers (pare || 

vel salmon fons are smaller than they were in the 
past This is something to be deeply regretted, and to 
be combated) with as mu 
for this noble fish counts as one of the sen's most 


vigor as can be mustered! 





valuable resources. It provides man with food, 
sport, dnd protit, ancoits life story 4s both clramatis 
and mysterious 

Since antiquity man hes watched with faecina 
ton. 4s Salmon battled upriver to spawn, their silvery 
CORES LEARSOrnineg into nuptial tress, sometimes of 
startling hue: He has sped on preparation of the 
caucer-shaped nests in the beds of swift streams, dine 


Life's mission fulfilled: Sockeve salmon’ in 
flaming dress glide towether mn courtship ttual 
over ther apawning meet, or redd in this unveusal 
phitorrminh made with an underwiter camern 
linven hy one of The SERMONS) PECL in Meuse 
the salmon fond their way across the trackless 
Paote, cluded fishermen, batted upriver, and 
leaned Waterfalls anil moan-emace obstructions Fi 
nally reaching thier native walers, with life clrain 
ing trom them, the sockeyes will assure anew gen 
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warned that, for most salmon, spawning is their final Nearing journey s end, 


wt before death wicheses trash it the seine al 
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Dr. Wilbur Hartman of the Brooks Lake 
Research Laboratory guided the bureau's Dr 
George Harry and me to the tower throwch 
As we waked, | 
noticed that Will whistled frequently, and his 
talk was louder than usual 

“Why the racket?” | asked, 


a forest of white spruce 


“Bears,” said Will succinctly. Alaska bears, 


he explamed, love salmon and fre commonly 
encountered among: the spawners.* Thev can 
be aggressive and, when started, they some- 
times attack people. It is better to advertise 
your coming und ive the bear a chance to elip 
of into the woods than to surprise him 

We bad come to the Brooks River to look 
at sockeve salmon. There are four other kinds 
of calmon on the Pacific coust of North Amer 
ica—chinook, colo, pink, and chum (paint- 
ings, pages 714-15). Asta has a sixth species as 
well, the masu, which resembles the coha m 
oppearance. Japanese call il sakura masu— 
“Cherry 


trout.” The original member of the 


tribe is the Atlantic salmon (page 216), Millen- 


nium wee some of the ancestors of this strain 
are thought to have migrated across the Arcti 
Ocean; through the ages their descendants 
evolved into the present Pacific species 

To Americans and Europeans wlike the At- 
lantic salmon is one of the most highly prized 
of fishes; explorers of the Pacthe Northwest 
were delighted to find waterfall vaulters Ul 
looked so tamihar. Yet the Atlantic saimon 15 
actually claser biologically to the sea trout of 
Europe, and to the and cutthroat 
trout of our Pactic streams, than it 1 to the 
Pacific salmon that bear it= name 


roar rita 


Like the trout, Atlantic salmon can spawn 
more than once. Perhaps eight or ten females 
in a hundred, and a smaller proportion af 
males. live to reprocdui fasecond time 4, tiths 
fraction of the females may spawn ao third 
or even o fourth time, males apparantly nev 
er more than twice, Pacific salmon all cie 
after-a single spawning, and that answers the 


‘See "When Giant Beas Go Fishing,” by Ceci E 
Rhole. SATIONAL G: DOGRAPHI, August, 1% 





193 National Geographic, August, 1963 


question I am asked most often about the 
salmon's life story, Somehow people find es- 
pecially poignant the thought that the reward 
for the intense physical strugele of the spawn- 
me journey is certain death. 

The tower in Brooks River rang metallical- 
ly as Will and George and I climbed to our 
perch. Beneath us salmon spread almost uni- 
formiy over the stream bec Everwhere 
fish dashed about, protecting their terri- 
tories, digging nests, spawning. River edzes 
and shallow bars became the graveyards of 
spawned-oult fish, their duty to the race done, 
their lives ended 

I watched salmon below me turn suddenly 
on their sides and slap the ecravel bottem with 
powerful tails. Sand, pebbles, and larger 
stones were dislodged and carried down- 
stream by the river's swift current. The result 
wits a hollow—a nest, or redd, in which the 
female would lay eggs (page 200) 

“There's a good battle!” George exclaimed, 
as of suiidden Hurry drew our attention to a 
nest at the base of the tower. Protecting his 
territory, the male dashed at an intruder, 
snapping with the hooked snout and fierce 
teeth that had transformed his jaws during 
the spawning journey (right). For a moment 
the two fish rolled over and over together, 
then dashed from the nest a few feet before 
breaking off the encounter. Another pair of 
males tangled briefly, then sidled crossways 
downstream tn a ritualized bluff—as.if daring 
each other to start the fracas anew 


Camera Captures a Rare Sight 


Despite interruptions for such jousting, the 
redd is built and spawning oecurs, Unless an 
observer knows what to look for, though, he 
may miss the actual spawning act. Even 
many Veteran field biologists have never seen 
it} thus NATIONAL GEOGRAPHIC photogra- 
pher Robert F. Sisson's pictures represent a 
remarkable achievement (pages 201-202) 

The female salmon settles to the bottom af 
the nest, and the mile takes & position beside 
and o tittle to the rear of her. Suddenly both 
fish begin to vibrate rapidly, and thrust them- 
selves forward in the redd. When ems and 
mit are released simultaneously, about 8 
percent of the female's ege= ure fertilized and 
settle to the bottom. 

After the spawning act, the female moves 
upstream and digs another egg pit, where the 
pair spawns again. Meanwhile, gravel carried 
downstream covers the first group of egies. A 


female may spawn in five or more egy pits— 
occasionally with different males. 

The river's onremitting current smooths 
the gravel bottom. New waves of salmon 
move in to dig and spawn and die 

The eggs lie for many weeks under as much 
as 16 inches of gravel. Eventually the dark 
spots that are eves shine through the trans- 
parent shells. Late in this “eved-ege” stage 
the unborn litth fish can be seen wriggling 
around, preparing to burst forth. 

Some time in the winter the eggs hatch 
The alevin, a5 fisheries: men call the hatchling 
that emerges, is an ungainly creature, with a 
niuissive orange-colored volk sac attache! to 
its underside. The sac supplies food for the 
little fish while it waits-in the gravel, devel- 
oping (pace 203). Then on w ‘dark night it 
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Hooked jaws of a male sockeve con be as 
fearsome as they look; males may seize rival 
suitors by the tail and shake with bulldog 
ferocity dunng fights at mating time. Males 
develop misshapen jaws on the ¢pawning 
run from the ocean, While females swell with 
cers Stomochs shrink as both sexes shun 
food, living on atored fat, 


Traffic jam ofthe home ward-bound builds 
up in the lower Adams River. Late arrivals 
must actually wait turns for breecling space. 
Studies of the J05-acre spawning ground re- 
veal that ina recent bumper year it produced 
a aotkeve catch retadling for £30,000,000, 











Slapping her toil against the bottom, ckheve kicks up a clowrl of 
wan 2 She thes the first emg pitin her rece, Ute sabre trey Spee set 
eral cla incl miehits chewing anil resting, forely helped! bw her waiting 
mate. “After l1 PMetInE 2 Porlon i heres in asta nine Tia Witte 
i he THe Sa] | (SITE ah 1 SAT aan isTuvel from the a 
ore ete pat i down to cover the frst. Ev the time she has dropped 
ml] 3,000 or more cees, ber to wor anil fraved, anid) death te near 
Hivals fight it owt: A sockeve on ber rede nips at another female before 
the gaze of her mate, who keeps his distance, After their initial curves 
wore of, the MON .erort ti remote-controtled canner Irotected in 
aiiterproc| nk set an the hottiam af 1 ohalberw : 





wrirgles forth, an inch-long fry beginning life 
ire the er wae 
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dawnstresam, (ince in the otean., (hev are harel 
te trace, but intensive taering experiments 
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are lifting the veil. Salmon swarm over much 
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cine Wiera ts (ma, ie JUS) 
During the earhest stages, while still in the 


cotuaries, they swim in énormous schools 
caimon counters in 1964 watched hordes of 
little pink Hlmon pissing shor (wines on 


southcastern Alaska at an estimated rate of 
(30.00) @ dav for two Twi) ments 
4< the ftsh grow older, recoveries of tagged 
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it to head back for spawning, il can follow no 
trails worn into the ocean by fong lines of 
ancestral fish. There are only shitting currents, 
dlicht differences in saltiness, and subtle van 
ations in the temperature of the water, none 
of which seem patterned enouch to be weet 
In steering & migration course 

At the mouth of its home stream, the [mh 
may have to breast mile upon mile al murky 
estuary where it i unable to set even a few 
feet Upstream it passes tributaries great and 
small, with enticing coolnesé and the promise 
of clean gravel for spawning. Somehow the 
choice between this fork and that one i marke 
correctly in- nearly every Case (pages 

| cliscusserdd this miracle of migration one 
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day with photographer Sisson and Drs. Koss 
M. Horrall and Aivars B. Stasko (page 205) 
Arthur 


Ross and Aivars are wssociates of Dr 
0D. Hasler of the University of Wisconsin, who 
has advanced the hypothesis that in the ocean 
the salmon can set a course by the position of 


the sun 
Homing Seems to lovolwe Several Senses 


“Tf this iz 20." Ross suid, “it achieves what 
the human navigator cloes, but without benefit 
of sextant and chronometer. Experiments with 
fingering salmon and bluegill in an outdoor 
tank at Er. Hasler's laboratory have shown 
that they can in fact maintain a compass cirec- 


tion when the only cue is the «un’s location. 
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| Canarian recdliogist, helped 
mati the sockeve's homeward 
run through the San Juan Is- 
lant Instead of following the 
lirreauilor coast, the fisl heres 
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them in murky waters where the entangling 
meshes can't be seen, Purse-seiners encircle 
them in clemr waters with a fencelike net that 
draws together at the bottom, sometimes trap- 
ping in a single haul tons of fish worth thou- 
sands of collars. Trolling, a scattering of traps, 
and the ancient Indian crear called a reef net 
reap wdditional harvests. 

Roughly a billion pounds of Pacific salmon 
a year are naw taken by commercial fisher- 
men. Japan lands the most, followed by the 
United States, the US.S.R., and Canada. The 
biggest catch ie of pinks, then chums, sork- 
eves; cohos, chinooks, and masus. Atlantic 
salmon landings are much smaller—?4 mil- 
hon pounds on a Vearly average. Canada and 
Denmark (including Greenland) lead this 
production, with European countries as far 
south a: Spain adding small amounts 

Commercial saimon fishing is a tough ane 
dangerous trade, | wae reminded of this when 
[ went with biologists Gaeorge Harry and The- 
adore Merrell of the Burenu of Commercial 
Fishertes. to visit Alaskan communities whose 
economics depend on the salmon 

Qur plane landed on the pewter surface of 
Bucareli Bay, and we took shelter from the 
light rain in a small cafe in the village of 
Crug. The voice al the next table was erim 

“Tust disuppeared in the fog, he did. Walked 
forward to the galley fora cup of coffee, and 
We newer saw him again. Coast Guard's look 


in, but Hke as net they'll never find him." 
The trazedy had shaken the village 
“More than « dozen salmon fishermen are 
lost overboard nearly every year in Alaska,” 
Ted sac. “Those that survive earn their pay 
in cold, wet, hard work.” 


Fisheries Yield Slowly Dwindles 


Not as many salmon are caught now a 1n 
the past A combination of factors—over- 
fishing, dams, and destruction of spawnme 
grounts—has reduced the vield taken by 
United States and Canadian fishermen along 
the Pacthe coast from o peak of more than 
00,000,000 pounds tn 1946 to Tees years 
335,000,000, a record low, Alaska now pro 
duces about five times as much salmon as all 
the other U.S. Pacific States combined, but its 
recenk Vearly totals have averaged only about 
40 percent of the catches for the peak 1935()'s 

The history of the Atlantic salmon 1 mel 
ancholy, too. In North America the species 
ance ranged from the Hudson River north 
and exst Its flesh was a stuple food—so plen- 
tiful that some tadentured Servanté im the 
1700's demanded contracts specifying that 
they would not be forced to eat salmon more 
than three times a week. Yet today no com- 
mercial <almon fishing exists in the entire 
eastern United States, and few river= out- 
side Canude can claim more than a meager 
population. Many streams in Europe where 
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Like the rings of a tree tom, markings on a 
ealmon scale—removed by forceps (upper! and 
prajected onto a ecreen—trecord the story of. an 
Alaskan sockeve’s life. Fisheries biologist De 
(Charles [hCostanzo decipbers age liv locating 
aren’ where the rine which ton ot the rate al 
erveral a year, crow together, reflecting the alow 
growth of winter months bere he points to the fifth 
winter of o feb that hos lived sm veara, When the 
heh swam to sen, rims becime heavier mand onarser 
than these cleveloped in fresh water, Hy tabulating 
the aves of returning calmion, biolegists cun calcu 
ite bow Mun fn Tom a particulir vers spawn 
ing reach ther headwaters to breecL The rec clisk 


pinned through the shingled scales (right) & «a 





device to help track migrating salmon 


salmon once were plentiful now are completely empty of them. 

As avidly as the salmon is fished for profit, tt is even more 
puicsionately pursued by the sportsman. The wealthy pay-S1,000 
ind more for a weeks exclusive fishing rights to o handful of 
pools on such famed Atlantic salmon rivers. as Scotland's Tay, 
England's Wye, Nova Scotia's: Marearee, New Brunswick's 
Miramichi and Restigouche, and Newfoundland's Humber 

BY contrast, during salmon derbies in the Pactic Northwest, 
thousings of people crowd the water in pursuit of chinook ane 
Cobo. For the anglers whe catch the biggest fish there are prises 
ranging from lapel buttons to automobiles On mv way to Van 
couver Island by ferry last summer, | passed through one of 
these tournament rites—niarked by a horde of boats containing 
un estimated 11,400 people 





Do Chinowk Leap to Banish “Liew? 


Anglers catch hundreds of thousands of salnion every vear— 
and have a glonous time doing it. To be touched with that zlory, 
T set out from Comox, Britesh Columbia, before dawn one cool 
Aust morming in search of the wily tvee—a _chinowk of hero 
size. With mv brother-in-law Eric Haffenden as my companion, 
I headed for the Campbell River, where i combination of mood 
fishing during spawning mins and good promotion has made the 
Tyee Club renowned 

The slight shivering | experienced as we rowed against the 
diminishing de was only partly the consequence of the chilly 
air. The main cause was exciternent Chinooks are the miants of 
Lhe salon species, averaging 20 pounds: atvee is. bw definition, 





it chink Ol oa POL eh of More T hie vee Club COPMSEsts of the 
fortunates who have lanced these monsters, anc Eric and | 
are te membership 

We watehed the tips of our trolling rods to make sure thev 
maintained the pocular titth dunce that tmdirated proper 
periormance of the jure. Salmon strike at flies, spoons, spinners, 
and hive herring bait: Every angier has a favorite lure he lov 
ally sticks to—for half an hour of unsuccessful fishing, that is. 
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Then he make ot And then anothee 


In the dissolving darkness we 
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SIMON |€ApINngaeains! The mornin sky, anil 


Eric asked an age-old question: “Why do 


amon jump. 
"To shake the lice,” said Dick Koowles, 
Our wuice 
[ coubt that this tse, but | carina offer a 
better reason. The “lice” af 


sitic copepods—tistant cousins of the shrimp 


Mon are para- 


Which cling to @ille and other 
Many fishermen believe the 
slmoan that il tres to 


nnd jobster— 
murts of the fish 
(RSIS so annoy the 
shake them by leaping 

Another tram Eric: “HH 
have stopped feeding by the time they wet this 


Question won 


far on their spawning migration, why clo thes 
strike al lures-or halt?’ 

‘Tye heard a lot of answers to that,” said 
Dick. “but L really don't know. Alavbe it's st 


reneral Innova! we ame thine in their put i 


or perhiins they never lose the habit of strik- 


ime at small fish.” 
| could COnNITIBGUTE no bent 
nor do | thimk anv 
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Thrill of Victory — hut wie Hutton 


Thouweh the sun was high by now, neither 
Rew nor | har had Thick 
"When the fish start to hit. thes 


CVOCry yw here Lor ebecrunt Len Minwies UN course 


a stnke spoke up 


Olten hit 
its not the same ten minutes every da 
Suddenty my own “ten minutes” anmived 
Phere wis a jerk on my rod, andit bent alarm- 
ingiy. The rel begat to sim. | was teed to a 
big salmon! For 
nexpertly but adequately, It broke the surtacs 


+, i P 
minutes | ohayed the fish 


enough lo excite me feverishly; [ could see i 
heh | had ewer 
Eventually it dred ancl wos brought alonesidde. 


was bigger than ant ‘user fat 


to be lifted into the boat with a dip net 
“Lim aipaic Womay be 
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Hounds,” suid Dick. He was high; mv fish weighed an 
even 25. 60 | missed the lvee (lub button 

To me the fish looked huge, 50 1 seemed incredible 
that oniv the week: be fore a bee Lree Ones 24 larre 
7 pounds had been caueht in the same waters. The 
biggest chinouk ever Laken on sport tac cle Wee a iani 
of 92 pounds hooked in the Skeeng River of British 
Columbia And a monster of 176°. pounds turned Wy 
in « trap near Petersburg, Alaska I saw it then 
Tuned in a store window 

Few other Species ol sh are 22 Important to bot! 
sportsmen and commercial fishermen as the salmoi 
Vet man has pummeled it with heavy blows: ove 
fishing, dams, and pollution 
Last summer | went in a smiall boat up the William 
ette River from Portland to Oregon City, Oregot 
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Life portraits of a famous family: Pacific salmon 
Paintings by National Geographic Artist WALTER A. WEGER 





Coho, or silver salmon, right, ay 
erage 6 to 12 pounds. Their readiness to take 
artificial lures bas lone delighted sports fish- 
enmen from northern California to Alaska 
Even commercial fishermen land half their 
anneal catieh by trolling with spoon and hee- 
fine bait List yearsportsmen caught pearly o 
third of-a million scrappy coho off the mouth 
of the Calumbia River alotie Females like 
thin one miv die their redds anywhere from 
est above the intertidal zone to several hin 
dred mile injand, spawning at the age of 
three ot four veors. Cobo glisten with a slight 
ly spotted blue back, turning. reddish during 
the spawning ron 

Next to chinook, coho are the least abun 
dant of all Pacific coast salmon, But the coho 
nopulation may really increase if a ciramat 
O66 project in the (reat Lakes area contin 
mes Ss iTtagl access Pi nigerl mers irom weel 
croust hatcheries were planted in Micmgan 
rivers. They migrated to Lake Alichigan, but 
did not try te swim to the ealt-witer Atlant 
throweh the St. Lawrence Seawoy. Insteacl, 
the landlocked coho spent 17 months tn the 
ake, ravenously feeding on alewives. When 
they returned to their rivers to spawn, thes 
averaged a whopping 12 pounds 

This promising addition to the lake's trac- 
tional bul depleted supply af game fish thas 
infected midwestern fishermen with what 
cperiewriters call “coho madness.” The spe- 
cles’ impressive start in Lake Michigan fas 
prompted plans to introduce i into other of 
the Great Lakes Hatchery operator in Ore- 
fon and Washinitton also claim success in 
increasing west coast coho runs through the 
development of a drug-fortified food pellet 
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Sockeye salmon, left, in fam- 
bowen spawning attire migrate up Alas 
ka's rivers under the name of ped salmon 
Perhaps 30,000,000 fight their Way up 
stream in two spawning arcas alone: the 
Fraser River syotem tn British Columbia 
ant the Bristol Bay watershed in Alaska 
After a year or twoin fresh water, young 
sche ve migraie io ihe obean Thev make 
two or three annual circuits of the North 
Pacthe before returning inland to spawn 
In the Pacific Northwest, fishermen at the 
mouth of the Columbia River hnow sock- 
reve 65 blucbacks, =o called because of 
their sea colors Averaging five to seven 
pounds, sockeye produce deep-red meat 
that brine & Premium price 
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Humpback, or pink salmon, sight, 
underto one of the most stinking changes of all 
bron before breeding, when a bulge of cart 
lage forms behind the male * head. Unlike other 
sulin, bunnies alwava frturn (to spawn at the 
ame oge—their second year. [In Washington 
and southern British Columtua, pink salmon 
runs occur in the odd veare So far, attempts 
enicwMirage by commercial fishermen to estab- 
leh runs Ineven years have tuled 

‘nk often spawn in late summer, usally 
not far upstream. The short-lived pinks grow 
fastest of all salmon and average three to five 
portincds al maturity, They sometimes take tits 
and other fishing lures. but lack the fight of 
ame sh 

Named for their paler meat, pinks are a bo- 
nings for commercial fishermen in both North 
Americiand Asia The number of pinks caught 
rach vear exceeds thal of any other salmon 
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Chinook, or King salmon, shown in 
cnawning rec endl steely cea colors at right, win tl 
roval salute for flavor, frhting spirit, and wee 
Lewis and Clark staved off starvation by eating 
untiver chindok at their party trekked toward the 
Pacthe 160 vears ago When they found salmon in 
streams draining to the west, the explorers were 
convinced they had crossed the Continental Divide 

Many Caonncdians know chinook as spring salm 
on, for their early spawning rums in some fivers. A 
female protluces nhout 5,000 ezes. The voung 
linger from a week to a vear in fresh water, then 
awim to sea for three or four years of voracious 
coting and rapid growth Mature fish average 
about 20 prunes 

To sportsmen, the giant chinook caught off 
Vancouver Island are tvees. The lurgeat chinook 
ever taken on rol and reel weaghed 92 pounds 
The biggest on record, trapped in Alaska! 126% 
pounds. Pacific comst sport fishermen catch ap- 


proximately half a million yearly 
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Chum salmon, left, especially the males, spawn in 
b mothey of reds and dusky purples, with distinet vertical 
bars, winning them the nickname of calico salmon. An- 
other name, dog salmon, may stem from early belief that 
the meal was good only for dogs Commercially, chum 
salmon makes the poorest canned product 

Chum frequently spawn in intertidal zones. Finger- 
lings swim directly to the estuary, where they may feed 
for some time before continuing into the open ocean 
Mature at about four years, chum average 13 pounds 
Some of them spawn in midwinter, later in the vear than 
other salmon 
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Atlantic salmon receives hearty praise as the 
“greatest game fish in the world” from its fans along 
coasts of both Europe and North America: Despite dams 
and nver pollution, Atlantic salmon still breed in streams 
in Maine, Canada, Greenland, and Iceland, and from 
northern Russia to Portugal. But thev long ago disap- 
peared from the waters surging by Manhattan Island, 
where Henry Hudson found them “in great store” in 1604 

Believed to be the ancestral stock of the Pacific species, 
Atlantic salmon mate ot three or four years, but do not 
always die thereafter, as do their cousins They change 
from a deep steely blue (left) to 0 bronge-purple or green- 
ish color during the spawning run. Eight to 10 percent of 
the females spawn a second year, and « few survive to 
make four-round trips. Adults average about 15 pounds, 
but record catches include an &3-pounder token in 
Norway andl an §4",-potned prize in [relancl. 
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(Contimuca from pie 273) 

The water was a thin soup of sus- 
pended woo! fibers. Ugly masses of 
Sludge floated on the surface, ane 
gushers of purple, bright reel, and 
vellow waste poured from paper 
milis on the banks 

“This pollution.sometimes reduces 
the oxveen content of the Water to 
two milligrams per liter,” Bob Rulit- 
son Of the Federal Water Pollution 
Control Administration told 
“That's equivalent to what a man 
would expenence at 19,000 feet with- 
out an oxv¢en mask.” 
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Lams wreak further haves on the 
salmon's habitat. In New England, 
dams built ciiring the LS08)'s to pow- 
er new factories blocked Athantic 
salmon migrations anc fieured cleci- 
sively in the fish's precipitous decline. 
Dams in the Pacitc Northwest have 
aso cone great damage 

Man-tnacde fish ladders, usually « 
series Of stairstepping pools, help 
adult salmon bypass dams. But the 
ynund going downstredm have ciffi- 
culty finding the high-levelentrances, 
and they face bvo unpleasant choices 
a plunge over -spillways that can 
make matchstick: out of driftwood, 
ora dive inte hydroelectric turbines 
where, according to a recent study, 
one out of ewery ten fish 18 killed 

Dams inundate the spawning 
rounds, toa, About 70 percent of the 
nesting and pursery areas for spring 
chinook on the Columbia 
River disappenre<! 
Grand Coulee Dam was built. Ten 
other dams on the main stream, andl 
several on the Snake River, have 
treaty tlamaged this waterway, once 
the main producer of chinook salmon 

The activities of foreign boats, 
aided to heavy fishing by our own 
citizens, make salmon conservation 
mere cifficult. Just the phrase “Jap- 
anese hivh-sens fishing” produces an- 
ery reaction In fishermen’s groups in 
Alaska, while the mention of salm- 
on netting by Danish boats in Grreen- 
land coastal Waters stirs ire among 
the fishermen im villages of 
ada's Maritime Provinces 
strong comment on the subject from 
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no attention to what we're Irvin? to do. io 
make sure enowch fish get upstream to spawn 
future catches. Many salmon that die in thei 
gil] nets drop off, just wasted. Thev net far out 
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Following their noses, pink salmon 
cit out the unique scent of home. To 
demonstrate this abiityv, Alaska fish 
eres men netted aalinon on spawring 
mounds, cared them a mile down- 
stream along (Neen Creek, then rz 
eased them inthe water with ballon: 
tied to them. Here the 
ck psi 
urns owt 
ut the rieht fork, vellaw balloons to 
the left Fish with nostols pluogzed 
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lie bevone the control of 
man But other factors are within his power to influence 
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tenet of mocern salmon comservalion is that 
the salmon population of cach stream must be treated as 
asepuraite unit. and foreach asuficient number ol adults 
mist be allowed to Grape 
Wher 


cof fish howe 


Clean, undamaged environment this has been 
lane, gratifving sure 


ippeared—in num 
were sometimes exceeding record runs of the past 
There 1s Gtthe danger that salmon will become extinct 
One of the great lessons of salmon conservation is that 
the feh have a tremens capacity bo increase in nun 
ber, if eiven the chance. Hul unless we use more wisthom 
than in the past, and learn to control such adverse pres 
cures as pollution, dams. and overfishing, there is no 
coubt that more and more streams will lose their runs-ol 
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Sail Lives On at Mystic 
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Mystic Seaport 


=n CENTURIES the men olf Mystic built ship 
I —schooners, whalers, clippemn—and sale 
therm to earth's far corners. Then steam overtioak 
the wirnshipes, ane one by one they died, Alartest. 
three cithzens formed the Marine Historteal As 
sociation in 1929, and aut of it grew the hving 
nutritime mikewmn called Mestie Seaport. Te tts 
sie came gifts of «mall craft and ac hours, an- 
chores and helrlooms Today more than 400,100 
Perens wer Cotte te peddbecover mi ha fay meal eri. 
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The Age of Sail Lives On at Mystic 


“Kirt was 4 descendant of one of Mystic’s 
predtest shipbuilding families. Ed was a prom- 
inent industrialist, a man of ability and vision 
who had been at sea in sailing ships himéelf 
They knew what | was talking about 

“So on Christmas Day, 1929, we set up 
the Marine Historical Association. With that 
small Jucal belly, we started our living mu- 
scum, The idea caught on.” } 


Morgan Brings Mystic's Big Break 


Dr, Stillman and Mr. Bradley died before 
much could actually be achieved. But) with 
Carl Cutler and members of the Mallory 


family, Mystic shipbuilders and shipowners. 


they laid the foundations for Mystic Seaport, 
und laid them well. Sull, if it had remained 
nothing but a restored waterside building or 
two, a repository for old documents andl relics, 
the museum would hardly have achieved 
world-wide notice. 

Its great moment came with the chance to 
acquire the Charles W. Morgan, a real Yankee 
Whaler and one of the best She was a veteran 
of 37 successful voyages between 1841 and 
1921, ranging across the whole Pacific, Atlon- 


tic, and Indian Oceans and the Arctic os well, 


an “Olid: Tronsides” of America’s world- 
wandering whaling fleets, But in 1041 she lay 
damaged, neglected, and beginning to rot at 
South Dartmouth, outside her home pert of 
New Bedford, Massachusetts. 

The hurricane of 1938 had damaged the 
Morgan, stout ship though she was. Appeals 
for restoration funds brought little response, 
New Bedford already had the model of the 
whale <hin Lagodo—the world’s largest model 
ship-—in « hurricane-proof building: So the 
Morgan wos offered to Mystic, as she lay. 

Carl Cutler went to New Bedford. To ines- 
perienced eves, the Morgan appeared hope- 
less. Embedded m sand, her stern cocked 
hivh in the air by the gale, she looked a<ham- 
bles, with broken yards lving justas they had 
fallen, her decks rotten and full of holes, But 
a seaman could see that she was still salvoble, 
‘There was no fundamental strictural damare 
to the hull 

“Rigging and decks can be renewed,” «nisl 
Carl, “a whole ship cannot We'd have to 
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straighten her, move the fallen spars, and fix 
her decks before we could touch her. What 
would it cost? Nobody knew. We had to tow 
her io Mystic, too. We were strigeling alone 
without funds. “Forget it,’ said many. ‘Wait 
and.see.” We were on the brink of World War 
IL. “It’s the wrong time.” But it's always the 
wrong time to do anythine beld, I thought 
We muctl save that ship.” 

Ane they cic. The president of the ossocia- 
tion at the time was another enterprising 


“New Englander, Philip R. Mallory, His great- 


grandfather, Charles Mallory, had come to 


Mystic in 1816 os a young sailmaker from 


nearby New Londen. He staved to build ships. 
own ships, and manage a great shipping line. 

“Go ahead,” said Philip Mallory, very 
quietly 

So Curator Cutler got bids to tow the 
Morgan down, The lowest was 37,500. The 
association did not huve os much 48 $750. 

“Tl stick my neck out,” said Philip Mal- 
lory. “TU put op the $7,500," 

From the day the old whale ship wrrived, 
Mestic never looked back, A fund-raising 
campaign in New Bedford brought $8,000 for 
Hew spitrs ancl rigging: Carl Cutler did much 
of the Morgen’s re-ricging himself, aided by a 
eroup of volunteer high-school bovs. 


Even “Kind Neptune’ Lent a Hand 


Slowly those lofty spars rose until they 
stoot high above the Boston Post Road. The 
long years of World War I] came at last to an 
end. People naticed the Morgan. Strangers, 
instear! of driving past, saw her shapely black 
bows and her graceful masts beckoning from 
behind the houses of Mystic, and they came 
In, Pndeed, it was difficult not to, 

“She looks beautifully on the water,” wrote 
Charles Morgan, her owner, When she was 
launched 127 years ago. And she <till does, 
thoweh she's ne longer in the water, but safe. 
beside it in d dry berth (opposite. 

Tt seems incredible that this wooden ship, 
only 105.3 feet long, 27.7 feet wide, and 17.6 
fect deep, had ever mare the long voyages 
that she did, Imagine, 37 vovages under 20 
different captains, around and around the 
world over a span of §0 years! 


Flagship of Mystic Seaport’s growing feet, the whaler Charies W. Morgan wears saile 
ond bunting for the Fourth of July. Built tm 1841, she sailed foreight decades and in every 
ocean, on voynges that sometimes spanned four years; ber false punports frightened! off 
South Pacific cannibals When the acsociation aequired her in 1941, the gallant ship jay 
rotting and neghected. Today, proudly maitoréd, she forma the focus of Seaport exhibits. 
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Sailors a century apart mect in the 
“tilman Builcine, once o Nowstic Raver 
textite mill ane now the Srayqwirt’s 
main museum, Nearest fipurehead, rep 
racnting Civil War Adm David 6 
Farragut, once graced the bow of tle 
chpper ship (rreal Admiral With it 
ships carvings. the museum displays 
atich collection of other relics ane cu 
nas: ale journals and logbooks, charts, 
Hips i boetlies, lew chests orint une] 
PINs, sacri Le{t), curve) trivearlels 


oa ¢elebrated sailitiv shite 


Man agains! leviathan serves a4 4 
subject for scromshaw, here catwedd on i 
sperm Whales tooth and shown alimast 
tual tore. HRelleving the monetony af 
velbrione odysseys, American whale 
men turned ther rourth hank to crew 
img this delicate folle ari 





Tt was a good job. Now she stands proudly at her wharl 
one of the last representatives of a lone line of stout fish 
ing ships that once worked the Grrand Hanks 

Along with the shins came building+=—now more than 
6ithat array of sheds and lofts ecsential to shipbuilding 
and ship maintenance. These include the old Mallory sail 
loft, a rope walk, ancl aspar-storage shed, And, of course 
arlene lott well stocked with marlinespikes, fics, dead 
eves, tackles, and small and huge snatch blocks 

But the people canw first Mystic has never hail a 
ginele creat benefactor, as Virginia’s beautifully restored 
Williamsburg hac tn John D. Rocketeller, Ir 

‘Mistic Seaport alwnvs bad faith in itself,” said Waldo 
C MM. Johnston, Director of the Seaport. “And it knows 
how to help itsel{, too. We have a staff of more than 1S! 
now and an annie! budget of more than a million do 
lars, but local volunteers are still] very important.” 

Wire Hrower Hewitt, honorary president of the Sea- 
port's 30t+member Volunteer Corps, explained: “We 
have all sorts. Retired couples and housewives, baby 


aiters antl eratncdhinthes—a whole cross-section al com- 





munity tife—donate moore than §.000 howrs of their tine 


every vear. They do every kind of thing—flineg, research- 
tne, telling visitors about our ships and exhibits—and we 
lean upon them heavily. We have more than 400,000 
visitors a year, and they all want to know something. We 
couldn’) get along without our volunteers,” 


Werean's Chronometer Still Marks the Howrs 


[ wolked around the 37-acre Seaport—aow ly, becuse 
there Was so much lo lake tn. Alone the main street, 


a 


paved with cobbles of lone HED (EES 224 i, rose 
strive medey of sour 
irons, the clang of metal on ¢hipsmith= anvils, the rumble 
Of wWhale-oil barrels ] heared the lusiv shouts of workimen 
hauling a heavy cutting-in tackle on o handcarl 

All these scenes and sounds seemed to blencd-so matu- 
rally that they were not <lranwe at all, though the trafhi 
on Connecticut Route thundered by within yards | 
realized! only slowly that t was part of o re-created water 





cuulking hammers, coopers 


front scene of a hundred vears ago 

Tlooked inte the little recd one-room schoolhouse, reads 
for students. [In the 19th-century bank [I noted the fat old 
handwrtten ledgers and the sloyvepipe hil waiting there 
for the long-gone clerks. Behind it the 50-seat Fishtown 
Chapel raised its Gothic steeple, surmounted by a black- 
rooster Weather vane. Mowed to the Seaport alter sLance 
Ww New London Road just outside 
Nivstic, 1 is @ graceful white church furnished with its 





ing for 70 vears ont 
aticinal pulpit ancl t2 gravspindle-backed benches 
what | iV Dhstened ta the [a nod timepieces in the Pugs- 
ley Clock Shop, where the Morgan's chronometer still 
ticks off the hours, and sniffed the arumas of Bravil coffce 
ond Celebes: spices wafting from the open coor of the 
Geo, H. Stone General Store. The traditional cracker 
barrel and apple basket stand (here still, Across the street, 





I cropped in al Schaeter’s Spouter Tavern 


These Wee es afe wll real.” Carl Cutler had tele me 
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“A few stood here; the rest people gave to us 
when they saw what we were doing, and we 
maved them 

“Mystic Seaport has continued saving 
ships, buildings, relies, loglbooks—tridition. 
You know what sort of course a ship is doing 
by looking back along her wake. Well, here is 
part of America’s wake. You can look back 
here and learn.” 

“At Mystic we ore not merely preserving 
heirlooms from a bygone era,” Philips Mallory 
explainecL “The Seaport is dedicated to per- 
petuating those values stemming from cour- 
age, hard work, imagination, and—perhaje 
this above all—elf-reliance. Ship« and the sen 
touvht these things, the very origins of dur 
freedom.” 

And, indeed, Mystic Seaport bustled with 
life. Children scampered down the main 
étrect, boarded the ships, streamed through 
bulldinegs filled with models, paintings, anc 
figurcheads of long-gone shins (pages 230-31). 
Others pcmicked while thetr elders listened mn 
Seaport Plinelarium os Frederic W, Keator, o 
retired Vale professor, expounded on the mvs- 
teres of an orderly universe —orvsteries that 
mariners helped ta solve. 

I looked tn at the G. W. Blunt White Li- 
brary, repository of thousands of treasured 
manuscnopts, books, and records, where the 
strong, adventurous face of the late Blunt 
White himself <miled from a portrait. T had 
known Blunt and Marian, hos wite Pd stavedl 
with them in their colonial home at Mystic, 
and | knew his famous racing vacht White 
Afist, though [ had never sated with him. 


Bee! Boiled ino Canvas Bow 


[n the hush of the library, sage of the sea 
came trooping into my mind as | wanderer 
through the stacks, where the Manne Histor: 
ical Association keeps shelf omshelf of lecier- 
like journals and loghouks, many of them 
more than a century old. read put of the 
diary of Albert Burrows, a Mystic-born. sea- 
man Who at 14 had shipped os o cabin bev 
aboard the whaler Aomufua in 1851. In one 
place, he described a typical ship's fare: 

“For dinner each day bailed salt beef ane 





National Geographic, August, 1968 


pork assisted each day as follows: Sunday 
‘ditt’ flour water and grease with afew dried 
Lipples for the crew and raisins for the cabin 
thrown in and boiled with the beef in a canvas 
bag. Monday—bean- soup, ‘Tuesday—hoiled 
rice, Wedneschay—pea soup. Thurscday— cuit’ 
again. Fricay...no extras. Saturday—ealt 
codfish 

“When there were patatoes or other vege- 
tubles on bowrd we had them occasionally be- 
sides Vinevar once a Week and flanjacks every 
1,000 barrels of oil We hae flapjacks accord 
ingly three times in the course of the voyage 
ef three years.” 


Sailors Spartan Life Impresses Hoy 


T lett the library and followed a crowd if 
visitors up the gangway to the Morgan, We 
scrambled down a companionway to, the 
crowded litth forecastle, where the whale- 
men of s century age had lived and exten, 
slept in their cramped bunks, strained to read 
or carve by the light of a single smoking 
whale-oil lamp, The guide spoke of the years 
men spent in that dark hold—-a thousand 
nen, All tale, on the Aforgan’s voyages—with 
this their only home for hundreds of davs and 
nights. And he repeated ane small boy's reac- 
tion to the hole’s cramped gloom, 

“Why,” he blurted, “my daddy wouldn't let 
me sleep in a place like this one night.” 

It struck me suddenly that the olcl Morgan 
had browght the pust to lite for the boy, and 
that in his brief moment of understancding— 
doubtless repeated countless times in the 
minds of countless other boys—the ea of 
Mystic Seuport hacl borne priceless fruit 

Mystic Seaport preserves the stirring spirit 
of these men who braved long -vovmies and of 
the modern mariners to whom their proud 
heritage has passect. [t-retells their stories in 
oll sea-stained logbooks, on much-used 
charts, in relics, ane in real ships Al these 
pnicele= mementos might have ciappeared 
with the oldl seaport but for Mystic Seaport’s 
“founding fothers.” who chose instead to 
restore it and make it @ living shnne to the 
great American past and an inspiration fora 
uredter future. THE END 


In an eventide ballet, spidery silhouettes scramble up the Conrad's riexing. Enlisting 
in Mystic’s Mariner program a apprentices young people carn promotion to ordinary 
and able seaman, and perhaps to the bighest rating, mariner, During their stays—three 
davs at a time in apring and fall, up bo 10 in summer—they learn to row surileoais, tie 
and aplice ropes. read charts, and obey the “Rules of the Road.” Most find they acquire 
ool only an Goderstancding Of the seuman’s life but a new sense of self-reliance 
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Wes: HTHE AUTHOR teas gathering material for this article last mower, a 
Basque cab driver in Biarritz, France, remarked to him with olwiour pride: 
ov know we have a Basgue governor tn the United States now." 

Vas Afr. Lazalt replied, “he ig ney brother Paul." 

As Robert Laxalt has related co memorably in his book, Sweet Promised Lund, 
Heir father, Dominique, came from the miity Pyrenees of France to the high 
Sierras of Nevada ax @ sheepherder 62 years ago. He and his wife, alto a French 
Basque, deve given six children to their Hao pled hind. Paul, tie eldest, was elected 
Gebernor of Nevada in 1066. Robert, a writer of both nonfiction and novels, lives 
tt Reno, where be directs the University of Nevada Press. On aosipenent for the 
NATTOVAL GEOGRAPHIC he hos written “Basque Sheepherders, Lonely Sentinels 
af the American West,” in the June, 1060, issue, and mow thir poignant account of 

a vist to the land of his forefathers, rie EDITOR 





the Ancient Basques 


By ROBERT LAXALT 
Photographs iby WILLIAM ALBERT ALLARD 


ened slopes. In the half light of the mide tree hut, the Basque hunter 
held up his hand for silence. The sound of the horn came again, and 
this time the note of warning in it was unmistukable. 

“So now it begins,” he said. “You had better ao down,” 

Three of us were cramped into the Tower of Death, a tiny tree hut 
perched in the topmost branches of a giant aak. The floor we-stood on 
was piled with whittled wooden projectiles shaped like small paddles. Far 
beneath us—in this high mountain pass of the Pyrences—was an old stone 
cabin with a savving roof whose slates were green with lichen. And 
beyond the cabin, strung on poles that towered 50 feet into the air, hung 
a sweep of nets so fine as to be almost invisible. 

This was the palomdbiére of Lecumberry, in the French region of Bisse 
Navarre. The palombiére (freely, “place of doves") is one of a dozen |ocat- 
ed in the high passes of the Pyrenees on the border between France and 
spain, Here, for many hundreds of years, the Basques have netted the 
wild dove in its autumn migration from the Scandinavian countries to 
the warmer climes of Spain and Africa. 

As my Basque cousin Bertrand and I descended the dizzying laclder 
from the tree hut te the ground, the peaceful scene below was transformed 
into one of furious activity, Villagers in black berets were scrambling out 
of the cabin; some to dive into camouflaged mounds that held the levers to 
tip the great nets, others to conceal themselves behind a wooden barricade. 

Through the eye slit in the barricade I saw the flight of doves—dark 
specks in 4 broken arc—coming swiftly into the funnel of the pass, When 


Tx SOCND OF THE DISTANT HORN came fluting up the brack- 


Pride of race and realm marks the faces of a Basque family: Jean Mainhaguiet, 
his wife Gratiinne, and son Pierre in [barrolle, France, An ancient people whose 
origins are lost. in time, Basques inhabit the western Pyrenees and nearby comets 
of France and Spain. Despite the pressures of other cultures over the centuries; 
Basque villagers <ul cling to their ways and to their unique language. 
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agate, or Sa oe d out 
ith akon 
thrown § ‘hand Lam the devs 
— ia up like a single 
thing, and then, to protect itself, dived 
close to the ground and came the rest 
of. the way to the nets in a blur of 
swiftness: When it struck the nets, 
there was a soundless explosion of 
feathers. Birds hung in awkward dis- 
array inthe webbed strands as though 
they had been pasted against a canvas 
of sky. Then the levers were jerked, 
and the nets came tumbling down. 
The air was rent witha spine-chilling 
sound that once had been a Basque 
war crv, and the villagers descended 
upon their catch (pages 244-5), 
They picked their way carefully 
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nets to | 


Ce the | x 
would be cooked and eaten immedi- 


over the delicate strands of the fallen 
‘xtricate the doves. Some 





ately, but most of the hunetreds caught 
would be penned to provide fare 


through the winter months ahead. 


And for everyone captured, thousands 
would pass the Pyrenees in safety. 
Afterward, my cousin Bertrand and 


J went down the mountain, walking 


under a crimson-and-gold canopy of 
beech and chestnut trees in full color 
of autumn. 

“Did you find it cruel?” he asked. 

I shook my head, “No, I found i i old 
and tragic and...” I hesitated, “and 
in a way I can't explain, beauitiful.” 

“Good!” said Bertrand. “Then vou 
have not lost your Basque heritage by 
being born in America.” 

Only then did he explain to me the 
aspects of relimon ancl poetry that 


ON THE HEIGHTS CF ESKUAL HERABILA, (is 
the Hasques call ther land, a couple 
starts homewword after gathering brocken 
is bedding for thetr antmaly, The 

farmer whittled the wooden tevth for hin 
rakes. Mules and oxen haul his loeds. 

The dog watches quietly and loyally ove 


Hts rvister § alteep. 





iccompanied the hunt. He told me oat 
the Mass of thankseiving offered in 
the village churches at the encl of the 
hunting season. Dhen, in that unsell 















conscious way of people who are 
rijsed with song, he sang the tribute 
the Basques had always offered to 


the beauty and pain of the dove 
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White dove, white doy 

Fell me if vou plea 

Where were vot!) traveling, 

Your route so stra h or henrt ot ease 
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demonstrations paralyzed San Sebastian. 
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Trekking the lund of his parents’ birth, the 
Buthor rests (uring a mountain hike, He carries 
imakhila, the walking stick of the shepherds 

Mir. Laikalt and his family lived in the th i 
Basque country for two one-year perioels 


shrenatihening thee of blew arel trieniship 


Land of the Ancient Basques 


hour, und the melancholy omind nearly 
brought tears to my eyes. 

This was the Cire rewion in Hasse Navarre, 
Where I and my wife and children were to 
spend mest, of our two long sojourns in the 
Basque country, In the neighboring valley 
wus the villame where my mother had been 
burn, and beyond the high range in the dis- 
tance the rugged mountains where my father 
had been born. This wus the cowntry of my 
people's hewinninges. 


Isolation—Key to Basque Identity 


In the baffling search for the origins of the 
Basques, theories range from the fantastic— 
that the Basques are the survivors of Atlantis, 
the fabled continent that sank into the sea; 
and the possible—that they are the only ves- 
tive Jeft of Cro-Maznon man; to the probable 
—that they are descended from the mvsteri- 
ous [bertans whe once peopled Spain. 

Their language is unrelated to that of 
either their French or their Spanish neighbors. 
At various times philologists have found curi- 
ous links between Basque and such far-flung 
lanwunges as Finnish, Gaelic, Welsh, Geor- 
ian, Eskimo, and Japanese. To date none of 
these searches has borne solid frunt 

One thing ts. certain, however In adclition 
to their language, a self-imposed isolation has 
heen the secret of the preservation of the 
Basques. Vheir history is replete with violent 
resistance to invading peoples: Romans, Visi- 
goths, Franks, and others, seeking to settle in 
Eskual Hernia: 

ltis not acountry by political fact or bound- 
ary, but rather by racial identity. The Basques 
inhabited the mountains and seacoasts of o 
comer of the Bay of Biscay long before re- 
corded history began. Their uniqueness has 
been demonstrated byvanthropologists through 
stuchesof bloorl groupe The Basques have the 
lowest frequency in Europe of blood group H, 
a high frequency of blood group ©, and the 
highest known incidence in the world of the 
Rh-negative blood type. 

Originally, as a closely knit society of clans, 
they probably peopled a much larger area than 
the tiny portion of southwest France ane the 
neighboring region of Spain in which nearly 
000,000 Basques live today." Later the clans 
withdrew inte a smaller contine and grouped 
themselves into adjoming republics governed 
by elected rulers. Though these republics were 
completely democratic and independent of 
each other, they were umted by language and 
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blood: From this unity came the rallying cry 
“Zaspiak Bat—The Seven Are One” that has 
been handed down throweh the centuries. 

Eventually, the republics succumbed to the 
weight of great nations and were divided 
between France and Spain. Basque richts of 
self-government were slowly surrendered to 
French and Spanish national policies. 

Today, four of the seven provinces—tCul- 
piiccoa, Vizcaya, Alava, and Navarra—are 
Spanish, The remaining three-—Labourd, 
Basse Navarre, and Soule—are purt of the 
French Department of Basses-Pyrénées. All 
even ore still peopled largely by Basques. 

It is because of this diviston that the great 
Basques of history bave been identified as 
citizens of Spain or France. Few people know 
today that Basque blood ran in the veins of 
Juan Sebastian de Elcano, who was one of 
Magellan's officers and who, after Magellan 
was: killed in the Philippines, became cap- 
tain of the first ship to circumnavigate the 
flobe. Another Basque, St. Ignatius of Loyola, 
founded the Society of Jesus. Sinron Bolivar 
was only one of many political leaders of 
Basque descent who shaped the destimes of 
Latin America. And the Basques gave Mau- 
rice Ravel and Pio Baroja to the worlds of 
music and letters. 


Farm Hides in a Mountain Fastness 


Until modem times it was almost inheard 
of for a Basque not to marry within the blood. 
In the conservative mountain villages a boy 
risked disinheritance tf he married aygirl even 
from another Basque village. 

I remember our first encownter with this 
traction in the high mountain province of 
Soule, Where my father was born. 

Mv wife Joyce and 1 went to visit one 
branch of my father’s family, at the home of 
my cousin Josep. Leaving our car where the 
road ended in the vallew below, we mounted 
on foot up grassy slopes so steep that I could 
stancupright and reach my band out to touch 
the hillside We crossed bedgerows by climb- 
ing over Woolen stiles, and passed through 
thick forests on trails cot deep by the hoofs of 
oxen and sheep, 

The house with its old stone walls and slate 
roof lay in a remote mountain pocket. Wooden 
shoes scarred by long wear were set neatly 
outside the door, which was so low that we 
had to stoop to enter There was gloom inside, 


"See “Life tn the Land af the Basques,” by Jolm FE. B, 
Nolen. NaATONAL Gioiaraic, February, 144. 
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went With the meal Josep had carted up 


Vet in this humble home the long table was 
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Land of the Ancient Basques 


was capable of physical work. No matter how 
much | tried to explain that hard work was 
what had made the United States, the legend 
of riches and soft living persistec_ Then, curi- 
ously, after they became used to my presence 
in the fields, their attitude changed to one of 
disappointment unless ] could work as hard 
as they, It was-a revealing lesson 

There were other lessons. One time, when 
my cousin Bertrandand I drove up to atavern, 
| automatically locked the car. Bertrand re- 
garded] me with pain and said, “To lock a car 
in my village is as much os to say vou regard 
my netghbors as thieves.” I learned that in 
the Basque country to steal is unthinkable. 
Houses and cars left open are safe as churches. 


Basque Shirkers Risk Social Ostracism 


L also discovered that an insult is never for- 
given. Though the Masques delight im sharp 
repartee, great care is taken that it does not 
cross the line inte insult, On one occasion 
another cousin, whose name is Sauveur, and | 
approached a group of Basque men talking in 
the street. He introduced me to all but one 
man. | asked him later why he had made the 
exception, He shrugged anc said, “He insulted 
me once haven't spoken to him in ten years.” 

Bult perhaps the strongest facet of Basque 
character is obligation to duty. To fail one's 
duty is to invite total exclusion. A scholar 
friend of mine, Jean Mirande, once told me: 
“The Hasques do not have much use for those 
who won't do their dutv. They censure them 
with silence or forget they exist. On the sur- 
face these may seem hard terms for living, 
but you must remember that this isa people 
whe could not have survived asa race with- 
out the most rigid rules of group conduct.” 

Tt is a paradox that with these strict rules 
foes & passionate love of individual freedom, 
The Basques are regarded a5 one of the proud- 
est and most independent peoples on earth. 
The geographer Strabo recorded their courage 
and ferocity in Roman times. Warriors would 
unhesitatingiy kill themselves. rather than 
face capture: sons would even kill their 
fathers to spare them the shame of being 
prisoners, he wrote. 

Basque travlitions-are nowhere more alive 
thaninthe home of Julio Caro Baroja, nephew 
of the master Basque novelist Pio Baroja. The 
younger Haroja is probably the foremost liv- 
ing Basque historian and ethnologist. Ky the 
grace of o rare invitation, my wife and I 
went to see him in the ancestral Baroja- 
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Alzate home m Vera de Bidasoa in Spain. 

In this sun-baked village of the Province of 
Navarra, the house of the Barojas looms like 
u fortress of massive gray stone. Its great por 
tals are flanked on one side by the coat of 
arms of the village, and on the other by the 
Algate family crest. 

The howse ts a shrine to the memory of the 
turbulent Pio Baroja, who in his hifetime 
wrote nearly a hundred novels. The younger 
Baroja told us it was here that aspiring young 
writers like Ernest Hemingway and John Dos 
Passos came to visit the master. 

Today Julio Caro Baroja, o solitary man, 
carries on the literary tradition in his. own 
scholarly field. He could not choose « better 
actting for his work. His home i a veritable 
museum of Bosque history. [ts spacious rooms 
are filled with furniture of ancient vintage, oul 
paintings of sea captains, soldiers, and states- 
men of the Baroja-Alzate family, miniatures 
and ivortes pathered by them dram far corners 
of the world, and thousands of old manu: 
sctipts. A former stable on the lower floor con- 
tains old carriages and crude scythes; swords, 
shields, and blunderbusses of times past 

Joyce and 1 sat with Baroj at one end of 
d long wooden dining-room table, already 
familiar as the setting of family gatherings in 
his uncle's books As a courtesy | had brought 
him one of my own books and a copy of the 
June, 1966, NATIONAL GEOGRAPHIC in which 
I had written an article on Basque sheep- 
herders in the American West. 


Mountain Villages Keep Languave Alive 


He wis especially interested in whether 
Basque descendants inthe United States were 
preserving their language. When I told him it 
was being lost, he shrugged philosophically. “'] 
fear the mark of death is on our ancient race. 
But what else can one expect? In the long proc- 
ess, it is iInévitable that all races-and civiliza- 
tions must be assimilated,” 

Yet despite what we both knew was true, | 
cmild not help feeling the fact of loss more 
keenly in that moment than ever before 

Sadly, the most ancient of Ruropean lan- 
fuages seems destined to die, With the advent 
of heavy tourism on the seacoast. and the in- 
roads of businessin the major cities, more and 
more Basques must use Spanish or French, 

In the mountain villages, however, the lan- 
guage remains secure for the present. From 
dawn until dark of the weekly market day, 
the streets and taverns and open stalls where 
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a tere del forre—bul! of fire—will be carried throweh the 
streets. Stuifed with fireworks, the popier-machet efiery ex- 
Modes ina crescemide of brilliant lights, to the delight of both 
children and srownuyre 


Dreams of glory call a would-be bullfighter to practice with 
cape and sword near the Plaza de Tore in San Sebastian 
The bull ring, one of the lorzest in Spain, reverberates with 
shouts ver SUM Bthernoon Curing Lhe summer season, [in 
midl-Acisriel the nation’s srealicst matadors ve for the favor 
of the crowd during the city’s “Great Week.” But the mast 
noted festival in Spamsh Basque country occurs in Pamolona 
Where during the Fiesta de San Fermin men and boy= tes! 
them courage by running with the bulls that charge through 


Sty streets on their way to the rine 
1d 


hy © | 








Clouds lower over San Sebostian on ¢! 
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Wintderineg merchants 


With the <eoftt of Bas que 
-Piect-de-Porl 


reese & ee ; i orc 
vans from the surround 


since our Village of St. Jenn 
ral one, pa “OL 
In? mountains wad valleys waned 
eathered there fou 
in. remember 

In the past they came on foot, in carriages, 
Bnd on mule and horseback 
Indeed that one 
hing cress-legvern on Kseicle with 
faithful umbrella in 


Visitors bo tinrkel 
Dare anne 
n,n atumult of bawling c: 
and squealing pigs antl bleating. lambs 
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another, harangouing them with all the old 
tricks of the truce 

‘| have mv tumily te think of, too. How do 
YOU Gk Peel Te to Mine MWving Hen WOU Ob Ke 
a prce like that? 

‘This calf is more sutted to making # auit- 
case than vootl yeal." 

‘The market l¢ down. Prices are down 
Don't you read the newspapers?" 

But the paysans have long been accustomed 
to the haranguing of buvers. The tirade flows 
off their showlders like water. With the quiet- 


mines mountain people, they simply shake 
their heads if the price is not ovht. When the 
olfer comes to their liking, they ether nod 
extend their open paltos for the three hand 
slaps that signify a sale 

After the market 13 done. the men retire to 
withe restaurants for a lone lunch, visiting 
With their friends and singing the old songs 

In the afternoon, it is the women's turn 
With market baskets in hand, they wande 
Tom one merchant s stall to another down the 


vl 1 
wining central street of the villagwe, making 


rah 





Eagle eve and lightning reHesx send a ja 


| i =| on | . “) i i J . "| - ' 
iad ball hurtling toward a wall in diwermica 


i purchase of sugar or coffee here and an Spain. The sport grew from the Basque vil 
article of clothing there (page 2717) Always agers handball game called prota: Each 
there is the plewsured ul DuUSsines. oi surprises Haver Weer an cloncoterd wicker «eraon 
tor the children at home—tlittle sacks of canes with which be catches ane returns the ball 


or bee of pcanuts 
Later, the day gives itself over to the court- 
Ing. Younes men und women pause shyly to “iter Nhass, when men's deep vores pour 


visit and stroll with each other. the weathet down from the golleries with the almost 


L J - 1 r 7 r F vf ‘| 1! _ 5 
i err there Will be @ Sireet dance in thi WTeVerent wusto of fh Sen Chaney 
evening tor the voung, while mothers sit and lo me, tt Woe bsource of constant surprise 


Walch trom the sidewalk cates, and the men and delight to be exploring some mountain 
fo to the inside handball court to watch and and to hear in the distance the clear tenor af 
bet on their favorite puotari in this time a VOunt shepherd singing an air withoul 
Honored game that is believed to have orig- words at the top of his lungs. Or to hear a 
inated with the Basques, Out of this sport geroup of youngsters singing m thev walked 


Wis Doro the game of jai alai, which 1 stil] homeward down a country lane. Or to. pause 





dominated by Basque athletes in Europe and to listen to my youngest daughter and her 

[he Americas little playmates amusing themselves on our 
in all, market dav in the Basque country i front step by singing together 

DUeIess 2nd pleasure andl sone entwinerl his tradition of perpetual song is some- 


isurely one with anothes times purgzling to the visitor, Once we went 
The Basques have a score of songs for every to the Spanish Province of Navarra with om 
occasion—the gay lunes of bectival time, the Chsins to parlicipate in the least ol San Fer- 


melancholy songs of farewell, the angelue min at Pamplona, an old town whose name in 
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Basque is [rufa [tis a remarkable time, when 
Basques from all the provinces throw off their 
reserve for a week of boisterous «meme and 
dancing throweh the town, 
courage bY huting bulls inthe marrow streets 

In the restaurant where we hod hunch there 
Was a group of ten young Australian men at 
a table next to wt The festive Basques were 
singing sanes to them, but the Australians 
suspected they were being made fun of. Thes 
looked baffled and a fittle angry. 

Finally | went to their table. “They are not 
insulting you,” | said 
vou in son Why not return the courtesy?" 

They cid, bursting out with “Waltzing 
Matilda.” The Basques listened in fascination 
and then gave them rousing approval. The 
lunch became a lusty exchange of Basque and 
Australian songs. And when we chanced upon 
the Australians the next day, they hod man 
aged) to find a guitar and Were singing to a 
ropt audience in the crowded ‘street 
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“They re welcoming 


Straining every muscle, Teodor [rarusta 
hetts a 247-pdund stone ball te his shoulder 
na Welght-liting contest at San Sebastian 
Another popular Basque sport erieling 
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The Basque sang teaches its highest stage 
with the troubadour, or Oeriselan. To be a 
bertsplari, one must have an agile mind as 
Well as a goml voice. The troubarlours are not 
only singers but an-the-spot improvisers of 
verse who compete with:each other in song 

In these encounters the bertsolari will 
arguc any given subject—the coord life of the 
sailor ae compared to the mountameer, the 
Bachelor's life ngainst that of the married 
man, the Basque who has stayed in his home- 
land and the Basque who has gone abroad. 

[ watched two of my favorites, Awalbador 
anil Mattin, Hapule in sone ata village feast 
in St. Ethenne-de-Baigorry in France. Mal 
batlor #8 a lean-foced Basque who affects in 
contest the pose of someone slightly tipsy. His 
beret is pushed back on his head, so that his 
lank hair falls over his forehead. His forte is 
an attitude of droll. cynicism toward life 

Mattin is his opposite in every way. Short 
and round. he reminded me of Friar Tuck 
But behind his jolly grin if a-rapier mined. 

It was an incredible performance. For near 
lv an hour they exchanged quatruns with 
dizzving speed. At the end it was impossible 
to know who had won out. But one thing was 
certam. The villagers who listened to them 
would have many delicate turns of phrase in 
the nuance-rich Basque language to relish for 
weeks afterward 


(ood und Evil Joust on a Wine Glass 


After Basque singing; one remembers 
Basque dancing, One spring day we joined a 
throng of pepe in the central square af the 
Village of Tordets, my father’s birthplace, in 
the mountain province of Soyle. 

Early that morning dancers had begun 
wending their way down from where green 
Meaiow s Pel tthe: 1 Lb yh line, char PELE OEY Gente i 
Villuee alone the descent. Their route would 
end in Vardets 

‘| hans Waele periorming i 
Zamalzain, the oldest Basque folk dance and 
one of the most ancient in Europe, Once it 
must have been a pagan fertility dance to cele- 
brate the coming of spring. [t sadance af good 
arainst evil, beauty against weliness,andman's 
elernal batth to conquer his cirewmstances. 


‘etve. 





w? Dance of the 


We wire standing with my cousin, | 
‘As you will see,” he said, “the Zamalzain is a 
very dificult dance, In order to doit properly, 
ene must begin when he is ten years old,” 

4s we anoke, the crowd parted pnd. the 
dancers came into the square to the accom 
piniiment of music from the tcfiriia, a shrill 
Kacque flute played with ane hand while the 
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JOURNEYING BEYOND THE CLOUDS, shepherd anel 
sivep head for Miga springtime pustures in the 
Pyrenees. In autumn, tohen snow threatens, they 

| 


: i F r 
cone down qgeain to the warmth of cillage stables 


In these mountaing, sheep are aomoainslay cif the 


COCO Pd iyi marks (enele ou neranipy. 





As-we Walked up the lane toward my cousin's farm, I ex 
claimed, “1 cant rec when I've DGén 20 Nervows as Walting 
for the outcome of this clonce,; of all thins,” 

“Well, its more than a dance, sad Petve: “IS an omen 
What hapnmened today 


= ae e if 1 
Printer) sell-conschows 


norends cood for the veut He 
“7 know that th these times one is ni 
uch things. But still. ane can 


not escnpe feeling better meide when the amens are ood.” 


wopeeerd to pul much stock in 
Lhe several claves belore 2nd alter ine fret of WEEN are clays 
of excitement in the mountain villages. This is the ime when 
shepherds mave ther sheep from the valley floors to the hieh 
mountain meadows, where they will remain wnt) autumn 
From dawn to ciusk toads onl lanes are filled with small 


focks of $01 100sheep (precedme: paves) Inthe Cize revion, 
the sheep are of a strain known in Basque as maneck—a pur 
breed perhaps brought here by the Romans. They are dela 


cate animals with eracetully curving: horns, finely shaper! 


heads, ancl long fleeces of curling wool 
Each flock hes ite own distinctive markings—splashes of 
t ther animals; the 


shepherds trom nearby farms make wea pont bo take them 


dve on shoulders and rumps. Prone 
through the main villace street of St. Jean-Pied-cle-Paort The 
flocks move to the sound of tinkting bells 

Shepherds in berets follow with polished mykltiak, o1 
Wolking staffs, m bane. leading mules and donkeys loaded 
(own With provisions pnd bedrolls: At their heels are the 


little shepherd dogs of the Pyrenees 
Hollows Shelter Basque Shepherds Huts 


terre, & Basoue shepherd with bronzed skin and 
tl 





Tear 
black curiv hair, allowed us to go with himon his trek to the 
hich mountains. [In exchange tor this courtesy, my cousin 
Sauveur had obtained a jeep to carry Jean Pierre's provision: 
am) three young pigs. Still, | sensed-a certam reluctance in 
Jean Pierre's attitude towurd me 

The berry-choked liane rose shirply from the 
the Villmze. We passed litte farmhouses with shutters thrown 
open to the eood day, and answered friendly waves of farm 
women in black aprons 

We moved throueh deep forests of beech and chestnut ane 


inmes-covered ofks, forded 


scides of water lowme dow 
the green hillsides, and inched our way pest chasm: that 
clrenpyy ec sharply to the vabley helo 

When we had climbed above the timber line, we seemed in 
a world apart, There were great sweeps of treeless mountain: 
covered) Wilh a sort are) veeleling mipurit new Surng grass 


Brilliant ostches of wild flowers crew on the 


heb] Me é, iii Lie Ce 
tin. fend in the =the tered hollows stood the olel stone hut 
i Perl Fi fintane cry r| nm age 1 iy che [i I lia et 1 ! i 1 
DIE fii, 2 Weep PF SDCHOERS Da Wee) Dom Chime 
put ol memory, An immensity of silence was broken only bys 
the muse of the (elle 

As we crossed the grassy sweeps, the shagey wild ponies 


. 
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Pyrenees watched us warily, These were the pottokak, 
believed to be descended from o prehist ric horse 

Farthe! done We topypeed hicite ane wT A flack «ol 
had managed to kill The, 


Wile ITM ene TERRELL ES WIth now CoO He i 


vultures tearing at a lami Lhe 
ind black henels 


AL sight of us they hopped awkwardly along the grounel in 





loneliness: 


‘Surcease from 


Pwo shepherds meet al the but 
of iean Piedme Hidanitle With 
it ae oe z | orb or | 


trem of wine info fis mouth 
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The fire, built an an earthen 
enue wear a rine 
Periapres LOT Vents en ihe 


ceiling Like heir sheen, Basie 
henhercds led dewn on miat 
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Basque erancunother, ciligent m 
Ter faith, prays im ‘the 
hurchutSte. Engrice, France. ihe 
i 


Christianity fo 
centiiries, iil conte hey Bioptern i 
atic! the DA tentun Pa i a 
hecame seroncd to nome Kram thie 


1 4 | ee fen f b= aa iy, 
Village of Davide, Spain, canie St 


Lenatios, the Basque who founded 


the “~octety of |esurs 








opposite) cencnites clad hearts ane 
light feet de children skip heme to 
Hehorlieg 7 Cee wy | E un 


| a . 
aTrent=. Younes Bacagiues dismay thet 


cheerful sprint oniy with their pli 


rat We could tot entice them 
Polo cer fae ata Ld LL 
ES Ta wild often join our chil 
cri i tee Pree ri ty sme i 





[n the life of the <hepherd,” Jean Pierre explained, 
“he must oulk: tis sheep twice a day—alt dawn belore 
they are fel go to raze, anrl at night when thes are 
brought back to the corral” 

In the eariv mornings the sheep are herded from the 
the chute for milking. The shepherd 


moves from one end of the narrow 


oval (Corral int 
conhne io the other, 
nmuilking cachoewe in turn Bverv few doys he carries the 
muk im great containers to w he re a jeep cian [TADS por if 
fo the cheese makers on the vidlev below, From there, the 
cheese eventuallh vo te thi Paves il Roguetort 
"In times before,” Jean Pierre said, “the shepherd: 
mile all the cheese in their eicholak. But tow we're get- 
Lie Modern, loo, Vou see,” 

He ducked into the hut and emerged with something 
in his hands. [It was a cheese mold with a wooden hoop 
intl drawstrinegs. [ recognizer! all of 1 pmomedistely—the 
ttring= ti) draw the hoop tighter so 03 to squeeze the ex- 
cess liqukl from the forming cheese, and the grooves im 
the wooden mold to save the tasty liquid for drinking 

“But though most of the milk goes down now to the 
villey,” Jean Pierre said, “L-still save enough to make the 
cle shepherd s cheese For my taste, it is Still the beat” 

Fooule not help smiling a | handled the wooden mold, 


and Jean Pierre regurded me with resentment “Do you 


hind this amusing? 

“Wot at all,” | said. “Vou see, my father was a shepherd 
in these mountains before he went to Amenca He slent 
in a hut like this, and be lived as you live. He hes tole 
me so often obout these molds, but J had never seen one.” 
lean Pierre looked at me increcduloust\ 
“T should have understood that you know more 


than « little about the hfe of a shepherd’ 
j 


‘Porive me,” 


And so he became a friend Thoweh | had learned 
another lesson from the Basque country, he had learned 
one toa—that the rools of the Basques if America came 


out of the same soi pe hi It was o fair exchanee 
The Lasting Summons of an Anctent Land 


Hut only after D hacd leit the Basque country did T fully 
realize how verv familiar it hacl all seemed to me. Evers 
mipenence and every emotion fad carried with it thai 
Luray 


Lt hod te do with the loncd as well as the peopie. It had 





CUTS Lm 


todo with wintry Pyrenean cave When ery aKhes pressed 


down on bare forests and blue smoke wreathed upward 
from a hunted village chimneys to fase with the ora 
It had to do with Ap: 
Ped ns muazically as 
vermebt in a hundred shades of green, and the air was 
redolent with perfume. Anil it had to do with summer 


avs When the vadlew were brilliant with color, and tite 


U dave when the forests réap 


fa mun bond had planted them 


e 


had recaptured the earth und their hearts, and the 
Basques Were Pat 

lt had te do with Eskual Herna, and when thousands 
ot ¥eors have mone into one's blood, this Was a thing 
thal could nol be Washed AWAY In one generbion 
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CRYSTALS 


Magical Servants of 


the Space Age 


By KENNETH F. WEAVER, assisuxnr Feito 
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L. Harry Gail a Westinghouse spokesman, pute it: "Take 


Way these specualized crystals, and) communications Would 
go back to horse-and-bugey days. The high-speed computer 
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What is a crystal? 
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and suear, for example. Diamonds and rubies 
Ice and the delicate, fanciful snowflake. The 
rocks and miners of the earths crust, and 
metals and ceramics-—all these show 
crystalline structure inside when broken or 
etched 

In fact, glass and plastics are about the onls 
nonoreanic solid substances of evervelay life 
that normally are noncrvstalline 

What ts it that sets crvstals apart? Look at 
afew grains of table sa 
niiving ginss, pnd vou will begin to see the 
answer. Each unbroken yrain 
cube, with sharp edges and corners und flat 
laces (opposite and next page), Uther kinects of 
single crystals reveal more complex shapes, 
bul all naturally possess (he same flat planes 





L WCEr a simple mag- 


pits aS a 


Home-vrown Crvstal Resembles a Gem 


reveals 

he se 
cret of every crystal is that its atoms respunid 
bo their mner electrostatic forces by arranging 
themselves in ativhly regular order toachieve 
stability. Except where a flaw interrupts it, 
Lis geometric patter, called a lattice, repeats 
itself endlessly as the crystal grows 

With a bit of patiente, vou can actualls 
growing process, While T wis 
working on this article, mv secretary, Miss 
Heather Burridge, experimented with crvstals 
of ordinary potash: alum. She disolved the 
no Witt Witler, bet il cc] ci) DOr 


The orderliness on the outsicte 
SItHicant Orceriness inside as well 


observe the 


chemical 
seer crystals, and then suspended one tins 
seen in the saturated solution 

Two days later the seed crvstal hac obvi- 
ously prown. It showed the unmistakable 
octahedral shape of an alum crvstal—tweo 





pyramids with their bases together 

The weeks went by, the solution slowh 
evaporated, antl the crvstal becanmw larger 
and larger. As | write, it ¢listens on my cesk 
—more than halfian inch across, and as beau 
titully faceted a3 a diamond (above)," 
e alum crystal grows, its double- 
[t obevs 


the laws of the crvstal world in repeating its 





As a sind 
DVvruMmid structure stavs the same 
atomic pattems over and over 

tis Deca of thes regularity that carefulls 
controlled amounts of impurities may be add- 
et! to many crvstals to give them seeminels 
mamncal properties that man can wee to his 
Advantage 
come more intportant than in electronics 








And nowhere have crvstal< he- 


“We do not believe in miracles: we rely on 
them. 
l saw this sien on the wall at Texas Instru 
ments Incorporated, in Dallas, Texas, where 








How to grow o crystal: Heather. Burridze, 
oe oat hor , ceycecly rhies po 
eucht-sided: ental of alam tr 


secre Gury, 
chal yi ee 
one Dart of alum by Weight in five parts al 
warm water This produced a heavily satu 
rated solution which, after cooling, Welded 
in initial seed of alum. Suspended in the 
renuning solution, the seed gradually grew 


int ths erhmcuitiinig oe taherc rot 


chips of silicon crystal by the millions are 
Trad ute inkewratec CYTCUuIts., the newest tate 
most clamoarcus product of the electronics in- 
dustcy. A miracke they are indeed; mtegrated 
CITCuIES SqUecere scores of electronic compe 
nents into a shimmering fike so thin it con 
sip through the eve of a needle or vanish In 
a putt of air (page 291) 

fo appreciiite the miracle, vou need to re 
call o bit of electronics history. Wf vow ever 
logked insice an old-style riacho of television 
eet, You know that much of the space wos 
Alled with bulky, fragile class tubes used to 
control or amplify the flow of electricit, 
they require a great deal of electric power 
ond gave off annoying amdunts of heat. Fre- 





quentiy they went bad und hod to be reploced 


"Fir those who 
ae Crvital and Crate Greeny, by Alan Hollen ano 
Mivlis Singer, Anchor Books Doubleday & Campan 
lone, Cemhen Cit, New Vork, 1960, £144 
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Cems of the pantry shell, 
lable salt, chch a singin: translucent cube 
epuirkle against ared background. Sali re 


i reat uls iil 


res deeolve pack salt, than, bee evap 
ration, recrow the crystals for purity and 
uniformitv. An. pdder 
belps prevent the grains from melting and 


chotming satcellars on humid cove 
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chemical comin 


4 Like shattered] whiss, sugar crvetals. 


marnified 60. dimes, clint in polereedd leh 
To show the growth pattern of this hiihls 
complex natured cresiat MATIONAL Oko 
UiRARP AIC pholographer Victor Ro Boswell, 
Tr, dissolved sugar in water and-smeareri 
the solutivn an a omicresepe <lrde As 
mvaporation began, the firet seed crvatals 
eolhithed inte the corneal apperielt: Racing 
lo capture suger stil im soletiurn, the orvs 
tals grew outWard, overrunning and segl- 
Ing Off bubbles of liquid, appearing here a= 
Hurk flecks Each crystal tes at a stightls 
Hifterent angle to the lieht, bending the 
rave lo produce a variely of color 


Bristly envstals of bervilivm ovidetheluw) 
cpt a insers beam, entering af left, the 
eht emerines divickec| into tayvs, The crys 
tals” refractive strength permits research 
te wses for the inser s intense light Such 
clustirs of titanching ¢rvstals arm called 


encirites ran —trer 


from the (Greek des 


Building blocks of matter lie like stones 
of a tuined civ im this slice of ajlicon, 
margnined 250 tines. Enemecrs at Texas 
Instrument Incoreiraied,in fallas,etchedl 
liighly polished 

hydrochlone acid 


Hicon with vaporized 
Betaite ¢ Ti stal aio 
Unite more strongly along some planes than 
On others, the vapor ate into the sample at 
VAFYING AS indicated by the barge 
Conheuration al rieht center, the acid cut 
deoplyon the plane that bere appears hori 
zontal and ewen more clrastically abong the 


vertical planes 


Spe s 


Hlunted corners reveal 
third plane of growth that was. little af 
fected, A phimse-contrast microscope pmkies 
thee Atlver-pray silicon appear bright oranges 
Silicon, Which makes up 28 percent ol 
[he earths crust, stands second only to 
OxVECH In abuniianees aon the elecients 
anil forms the base stuff of mest ood! ariel 
rock: This saumple, grown uncer tui con 
tral4 for use in Compeex eectronk devices 
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Slices of silicon ingot house the circuits 





Plattic mask, when vastly reduced, will plot “wiring” 





Furnace heat diffuses crceit elements into walers 





Simplified dugram hows @ transistor in cross-section 


The miraculous 


fk LAE A TINY CHIP of synihelic crysial, cram 1 
2ewilh seores af minnie electronic devices, ara 


1 


= 
=a 


W hove the oderraber wit, oF i l tthe oat ab 
5 iT i | i 
nat has Teo SHEE C IONS GAC ee ya 


| | sa Bier 1 a 
cece tothe bulky vacuum tobe and the transision 


7 : 
at 14. Eta Lnrowen an it Ses AAA Cur ne 
nrocess, described below. The emi! product is an 
errs le livht: ruewed. line ting. low in cet 
fantastically eneedy. Niaenetucd tat rien 
the 2C Wath ite-eold hears and parallel prongs fo 
TLE Trl ii | i et fall a eae i Pr d| | ‘& ut 


SLUCING (OFF A WAFER LOO of an inch thick, If 


LE Peri nS Fee ee CO nae Sl beeen prov Li ‘ 


Oo food material for the circoit= diese ite clectn 
Cok piraperie an De Deco tered tw mdctiz 
cCoOntroived paint aR reli i} vlan] int 
4 wWifer will eventuadly ca ri erid of lonedree 
ol iC Ss, nit vet cul apart im the sample at top 


TO PATTERNS THE COMPONENTS anil wirme In 


caeh hip OM paleo lhe meen ule a 
Er i ch Lewes paeest hi teri lle fi Hire 
nn engineer inspects a mask af Tesos bist 

Lhe thet tht pioneertd im fs @ decade we, A 
makk i reduced phateerapbically wt lest 5.00) timi 


Ci ENACT hip ne, Ue ce He reais edo over gral oyvey 
ON a Biss Pole ee LOPE LS the Pot ea het ih oo Li 
Waller. (amples nhotni rag Hoth Chemical eten 
tronsier the imaies to the wali urtace. Mery 


L 
LoCHTICinns Can innit Lhe circ) clement 


LiKE nhAARED Cit PRES ve eT City LT Tit 
atl if arth Haat J tt il Laced A peg ee la iT 
neem, (auitornia, Te mperatires upto 7,500" F 


Hiffmer pmpuntics into the waters 


in Wlustrate the mininturivred mantulactueat i 
(rEOORAPHIC srtist drew two cros2sectiog= of o 
fl ec Be ae | ower | i ht) VL Teer eel in 
lector. techorcin ie fit Walt & mi 
Phen th li caferinio a i EAI 
i tepals aa aL Ee a pies otis Bombaridline 
Lei i Lire! } Thu | Wea rail 
| = jena in rma Hema | i 
| Oliictor € 4 fl I BETHEL | 
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Lhe resiool toe circuit, the water 1m coaled with oa 
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IMAL FRODUCT: The black ft 


chip and its mownting are smalley 
an a ywetiee stamp, right. Ey 
raec fonpostel the chip abe 
Aluminum “wiring ” This [tC 
a bly been surpassed b 
others: tell smaller (nage JS 9) 
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an inch on o side, then fastens euch wire to 
one of the [4 litte gold posts that surround 
the chip (orecedling page) She ts so fist that 
she can finish 400 units a day." 

My mustles ached with tension rust watch- 
ing such dainty operations 


IC's Tested by Whirling wid Heating 


“These [C"s will go into the onboard com: 
puter that will guide the Minuteman II, the 
new version of dur chief nuclear missile,” 
Larry explained. “They will have to with- 
stand heavy acceleration force if the missile 
is launched So we test the crecuits in a centri- 
fuge Where they build up to as much g-force 
as a well-hit golf ball. 

“We also subject them to heat in ovens ane 
vive them scores of electronic tests. By the 


time we send [Cs on to our customers, thes 


should be good for huonedreds of thousands ol 
howrs of trouble-free service,” 

At North American Rockwell's Autonetics 
divisien in Anahem, California, | saw some 
of Texas Instruments’ integrated circuits be 
ing assembled into computers that will guide 
the Minutemon I] missiles to ther tarvets 
Each computer, roughly half again the size of 
shoe box, 1s a compartment filled with near- 
ly 3,000 [C's that weighs 36.5 pounds (op 
posite), It is only half as heavy and half as 
larve as iis transistorived precec essor ancl 
operates on halfthe power, vet it costs 40) per- 
cent less, and has twice the capability. So the 
warhead can go farther with greater accuracs 
and fool enemy radar more successfully 

Similur “black boxes” filleel with 10's ore 





Poing into ihe nerve center of thi 
Loollo spacecraft und the new Ai 
Force fichter-bomber—ithe F-11114 


and they helpec! Survevor tks 





MIclures On The Mook 

In all these applications, «trea 
ined Stee Jind Weight pre obyiousls 
immortrint 

But for Consumer foo anel 
services, 25 Dr, Juck Alorton, Vice 
Presiclent of the Hel Peleph rie 
Laboratories, points out, “our ob 
jective i not just to make things 
tiny. Rather, We tise miniituriva- 
on to fet PeTiormMlince and e¢cana 
my we could not get otherwise 


“Thwe cut transistors apart, laste 


on leads, eniose (hem, ane then put 
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One circuit board replaces many, here aroaved wounil it 

ter os miniatunaed the computer aboard the Minuteman | 
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Mighty midget, a chip that howse: 
= | Phew Teen hi CimMmihitentil irs 
throuvh the eve ofan ordinary sew 

ing neice, Such it OTC this 
nave HT Hot only in spice saver! bul 
nh reduced tine required for electric- 
ity to pass from component to com 
rmonent WUD PAO 7 impute 

hat must do hundreds of milions 


nf com puinhione in o second 





Sinotiire circunbry (left) hows tte 
nnatimy in this extraordinary X 
Woke VEW OF A chip, mimenified 250 times in ascanning cle 

On microscope at the Westinghouse Research Laboratories in 
Pittsbturch Pens rana. On o cueface only 4/100 of an inch 


nomss, two mazelike resistors anil several rectanaular trans 


iri nick ghiew White in reachon to the microscope s electron 
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stroke. A tloclor may be able to reactivate the 
juualyzed limbs by electroni¢ commands, 
Physictins may also be able to control emo- 
lions of deeply disturbed individuals. 

Transistors are better than vacuum tubes, 
and IC's surpass transistors, why not, then, 
multiply the advantages by combining many 
different circuits on one silicon slice? 

A number of electronics fioms pre racine to 
do just that Thev call it“lirve-scale integra- 
tian.” Using new techniques to crowd com- 
ponents closer and closer, one firm says it can 
already put nearly a million on a@ two-inch 
Slice—p~lthough it has net vet solved the prob- 
lem of making all of them usable. The me- 
dieval theoaloginns who deboted how many 
anvels could dance on the point of a pin had 
nothing on terkiv’s electronics engineers. 


Computers May Do Household Chores 


When these superciecuits and “computers 
on a slice” come out of a laboratory some 
years hence, the stuff of dreams will become 
reality. The computer, adaptable to an infinite 
number of tasks, will become remarkably 
cheap by today’s standards. According to 


predictions given me by industry leadcers,, 


including Dr. Simon Ramo, Vice Chairman of 
the Board of TRW, Inc., at Redondo Beach, 
California, here's what it will do for vou 

* In your cur a computer no bigger than a 
teacup Will control your fimition system and 
all the instruments on your dash. More im- 
portant, it will continuously monitor radar 
signals that menstire the distance to the next 
cur. Wf the distance becomes too small or the 
rate of approach becomes too reat for safety, 
an alan will souneL 

* In-vour home, a rented terminal linked to 
a master computer will virtually run vour 
hotisehotel, Th will control the enviranment— 
heating, cooling, humidity, It will control 
all your appliances and radio, hi-f, and tele- 
vision sets: If vou are delayed on of shopping 
trip. you Will be able to phonein and direct 
the computer to turn on the:stove and start 
dinner. Tt will figure your income tux ancl at 
any moment tell you your balance in the bank. 
®* Tf vou wish, vou will even be able to hove 
books in vour citv library reproduced on i 
ecreen in your home, page by page, The books, 
af course, will have been recorded on magnet: 
i¢ tape wt the library. And your newspaper 
may one day roll out of a machine in your 
home, printing news fecl into the computer, 
for a fee, at the newspaper office. 


National Geographic, August, 1968 


* At the department store, the clerk will take 
your personal identification card, put it into a 
slot connected by computer to the local banks, 
andl the amount of the purchase will be trans- 
ferred from vour balance to the store's ac- 
count, Ti your balance won't cover the pur- 
chase, the computer will say so. Checks will 
become obsolete for most purposes 

All this can become possible through large- 
scale integration. 


Crystals Convert Light to Power 


The marvels we have looked at so far all 
involve the speci properties of semiconduc- 
tor crvstuls—chiefly silicon. 

Many other kinds of crvstals offer their 
own unique capabilities Ruby crystals, for 
example, can be mothe into lasers, which 
amplify lizht and produce enormously bright 
and powerful beams." 

Some crystals convert light into electricity. 
Crvstalline selenium docs: his in a photogra- 
pher's light meter (page 280), The amount of 
light hitting the selenium determines the 
strength of current it creates, ancl thus con- 
trols how far the pointer moves across the dial. 

Many spacecraft weor thousands of thin 
purple-blue rectangles: of silicon. These are 
solar cells: they provide the spacecraft with 
electricity converted [rom sunlight at rates as 
high as 10 watts per square foot-of surface. 

Piezoelectric crystals, such as quartz or 
Rochelle salt, oive off clectricity when twisted 
or pressed, or vibrate rapidly when an alternat- 
init current is applied (The name comes from 
a Greek root meaning to press or squeeve and 
is promoinced poc-AY-zolt.) 

At the Bell Telephone Laboratories in 
Murray Hill, New Jersev, I saw « ample but 
revealing demonstration of haw such crystals 
work. In an exhibit case, a wafer of quartz is 
connected ta an electric meter. A mechanical 
hammer periodically strikes the crystal Al 
each blow, the needle on the meter jumps, 
showing that a current is passing through. 

Piezoelectric crystals are used by the mil- 
lions for all sorts of useful tusks. In many 
phonograph pickups they respond to the vi- 
brations of the stylus in the record grooves by 
eiving off a weak current, whose variations 
wre amplified and sent on to the loud-speaker. 
They work similarly in microphones. In sub- 
miarine sonar systems, they detect sounds. And 
in rachio stations thin quartz wafers vibrating 


'Se0 “The Laser’s Bright Muir.” by Thomas Meloy, 
NATIONAL GEOCKAFINC, December, | 9th 
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ut carefully determined rates control the 
hrowdeast frequencies. 

In 1963-an TAM physicist, J. B. Gunn, clis- 
covered that a speck aft gallium arsenide, a 
mate mice crystal, gives off microwave raclia- 
tions when a current passes through it These 
Vibrations pulse at the rate of one to ten bil- 
lion a second, overlapping the radar range. 


A Radar Set for the Blind 


Industry has been quick to see the possi- 
bilities of “Gunn devices” made from these 
ervstals. Within o few veors we will probably 
see on the market radar sets light enough and 
cheap enough for blind people to carry, or for 
everyday use in automobiles and small boats. 

In General Electric's Space Sciences Lab- 
oratories near Philadelphia, Dr. Willard. H. 
Sutton showed me the finest crvstals I have 
ever seen, They were sapphire “whiskers,” 
about half an inch long, but so fine that a 
billion would weigh only a pounrh In a mass 
they looked like cotton candy, but they were 
umatingly stiff to the touch (prececling page}, 

Delicate as they mav seem, fine whiskers 
such as these, or thin filaments of such sub- 
stances as boron, can be mixed with metals or 
flastics to produce incredibly tough, heat- 
resistant, new Space Age materials. Some, 
ighter than aluminum yet stiffer and stronger 
than steel, theoretically make possible sky 
stmupers five times as high-as the Empire 
State Building, or suspension bridges twice 
as long as today's longest, 


National Geographic, August, 1968 


Military men wax enthusiastic about the 
iivantages for nose cones, rocket noxzeles, 
and parts of supersonié jet planes. Add before 
long your dentist may fill vour cavities with 
crvstal-reinforced compoundte: 

Of all the improbable mysteries | ran 
Acros in preparing this article, the strangest 
concerned the “liquid crystals” Fred Davis 
showed me in the Westinghouse Research 
Laboratories at Pittsburgh, Derivatives of 
cholesterol, these organic materials flow like 
viscous liquids, yet have the inner structural 
orderliness of solid crystals. They respond 
with high sensitivity to temperature changes, 

Mr. Davis spread liquid crystale on a thin 
sheet of black plastic. Colorless-at first, the 
liquid quickly Look on color as he warmed it 
with an electric light bulb, Reds, greens, ancl 
blues chased each other across the surface in 
fleeting patterns, faster than the neon lights 
of Las Vegas. Cooler areas showed red, hotter 
areas blue (pages 242-3), 

Doctors are experimenting with such liquid 
crystals a3 a possible aid in cancer diagnosis. 
Most cancers show up as het «pots becuuse 
mort blood circulates in the tumor area. Be- 
nin tumors are usually cooler. 

As TL review today's magic world of crystals, 
I think of the ancent Greeks who invented 
the wore. They would be even more astounded 
than vou and | are by the dazzling. colorful, 
useful array of substances that bear the name, 
After all, to the Greeks érysiallos meant just 
ane thing—"“clear ice”! THE END 


Announcing a new series of technical research reports 


INCE ITS-FOUSDING in 1858, the Nationgl Gem 

graphic Sockeiy bas made grants in suppert af 
449 research ant exploration prerects. These hove 
resulled in hundreds of 
technical monceraphs 
as well a many men- 
orable articles in this 
Muigarine, 

Wow the Society is 
creating o new publi- 
cation, Aesrarch Ae- 
ports, to SuTree 
the findings of these 
diverse projects and to 
cite resulting articles 
and stientifie papers. 
The summaries will 
usially be written in 
technical language by 
the sclentists who die 
the research 





The first volume in the new series contains ab- 
diractsof 2) projects authorized by the Society in 
oa. Typical of the wide range of National (ieo- 
graphic Seciety-sponsered research and explora- 
tien projocts. this volume alone includes archeoloe 
cen Lane] ane) beneath the sea, a2tronomy, Australian 
meteorites, Arctic exploration. ecology and dyvram- 
ics of coral-reef creatures, radiatracking of grizzly 
bears in Wrong, evidence of echolocation by 
am. all mamninialsin MM adlagascar, studies af matey. 
in cast Africa, of free-ranging chimparcees in 
Tanzania, of birds in New Cigives, and of the lous 
population of Thailand. 

Subsequent volumes, inifarnly bound, will be 
Meaued periodically, eventually embracing research 
projects from t890) to cate 

Copres-of the first volume, w 25 page cloth 
bound book, may be obtained for $3, postage paid, 
by writing to Dept 317, National Geographic Sa- 
chety, Washineten, D.C. 20036, Request later bill- 
ing tf desired 
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Friendly, 
Familiar, 
Foreign 

and Near 


Oul-and-aboul 
bee Autumn is 
ee Vour most 
comfortable, most 
ehiourtul tana to s6e and 
enjoy Ontario. Among 
crimson and gold forests 
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héesuty, to-the soft murmnurot 


rivers ofd streams, |n the 


FHEaSANnTy warm air, anique 
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papeaniry, Theatrical 
préamigres. Pro football 
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Auto racing. Moose hunting 
and Couniry Fairs. /s 
Autuomn in Ontaria, Land of 
Great Adventure Vacations 
Make plans to visit us now 
Here’: a starter to help 

YOU OM YOur way Se rhe 

for your free full colour 
ADVE NnTUrE bOOR. Write to: 
Department of 

Tourigin are Information, 
Room Aa, Parliament 
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both sides of the tropical Atlantic, surfacing 
every few minutes to breathe; Tales of these 
strange suckle their youne 


browgzht to Europe by New World explorers 
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Scientist meets a Florida “mermaid” 
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In 90% of the world, 
ittakes 8 farmers | 

to produce as much 
as one American farmer. 





ltisn't that Americans are supermen 
Nor that we try harder 

A bio ditference is that the American 
farmer fas learned to pul farm 


equipment to work for him, (There are 


over four and a hall million farm 
tractors in the LU S. compared to less 
than one and a quarter milion in 
Aussia, for example.) 

Yet American farmers have only 
started, The trand is to even more 
actvancead equipment Like AVvoo 

New idea Division's Unt-Sysiam 


horvesters, 





avVCO 





Lai Wifie re ATT aT 1 


The farm equipment people who make 


Avco’s out to make it 10. 


Wilh (hese a farmer hence eniy ene 
pow? eource to whith @ AUMer nf 
differant intarchangedthla implianients 
may be attached for harvesting Com, 
soybeans, grain Bred { rage crops 
Simole, sensible, economical 

and ehicient 

What more could American farmers 
ask for? 

Plenty. For a starter, more equipment 
for inew Un “System power LIPS 
And we'ro working on them 


aircraft engines and design space probes. 


Call an airplane 
the Duke... 
people expect it to be good. 





Call an airplane 
the BEECHCRAFT DUKE... 
people know it is good! 


Funny how & fame can be a tip-olf to the nersonalty of a Product [ake 
the name Duke. (f vou knew nothing else except the name, you'd expect 
something speciil. Aig. Strona Hondsome. Tough Fist on its feet You'd 


he recht 


Sow pul the nuime Beecherafi in front of Duke. Beechcraft Duke. Now vou 
} 7 i | | at is i Lae oe r i a = i : 

KNOW even more. Now You have an aarpiarie: thal ms big Seton. Al reed coe. 
I gh, Fist on its feet. And vou know it tiuat be the finest pline i771. its 


class. Built by the leaders in the field of -bisiness wviation. Right again 


The new Beechcraft Duke is the world’s fastest, pressurized, all-weather 
Min imits cliss. Lowest priced, 256 mph. Over 1400 miles nonstop. Takes 
Up fo Six in pressurized, silent, air conditioned comfort 


Now that you know the basics. ..get the rest of the facts from voir Beech 
Cralt Dealer, or write to Beech Airecrafl Corporation, 9721 EF. Central 
Wichita, Kansas &7 2) 
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Supers musciins. Feel released with a vis 
in Alec's uncroadeae voont Mer ue ll Vl 
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fishermen. surters. skin diver incl 
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pc tiames. Pick wou olezeuts That 
Om ws, Bl belo you anive, plea 
be orepared—to fall bead ower heel 
fot Mexico. That 
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By 1978,cars will be less of a smog 


some people think of the twenties as the 
folden age of motoring. They have a point. 

We drove on wiggly roads instead of turn- 
pikes, Pitty miles an hour was heachystuft. Cars 
were reasonably reliable but still slightly act 
venturous. And there weren't many of them: 
Who cared if they smoked a bit? The blue va- 
pors floated up to the blue sky and disappeared. 
Or seemed to, 

By the fithes, things were different. There 
were twice as many cars. Anda new word had 
entered our vocabulary. Smog. The car’s con: 
tribution to this phenomenon had become a 


nroblem to be taken very seriously. Kighthy so. 

By L978, there will be six times as many 
cars on American roads as there were im the 
late bwenties. Will the exhaust problem be six 
times worse? The answer from Jersey's affiliate, 
Esso Research, 1s a resounding wo. Here are a 
tew mcontrovertible facts, 

Air pollution from cars reached its zenith 
last year, We have now passed the turning point 
Despite the car population explosion, total ex- 
haustemissims will go down tis year—further 
down tn 1968—and further and further down 
in all successive vears, 
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problem than they w were in 1928.. ne 


By the early eehtes, the unburne ar na (tl systems that will actually change pone 
line exuded by each car will be less than halfan tants int erotttak | 
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With car experts to design fuels and lubri- 
cants that help cut unburned ee Vapors 
and Carbon monoxice toa PrUTLTT HI \ “Sa 
‘Lhey have built a simple device that can ~ 
reduce evaporation [rom your @as tank and car .. 
buretor ov 95 per cent. a 
And they are now studving catalysts and 








More and more 
people-pleasing 737s 
are bringing 

big-jet comfort 

to more and more 
cities and towns. 


Now you can enjoy 

the roominess 

of the biggest jets 

on the shortest routes— 
for the first time 

in a short-range jet. 


Fly the new 737 
first chance you get. 


We're watching PENG Plea 
rail rat le all .4 Z F 1 
your weight. ie. <eie S 
A good breaktastis an essential | 32 = 
part of any weight control a 
program. Scale down and get ee 
back into things, with the .>~ , 
Kellogo’s Special K Breaklast. 
Only 240 calories, 99°: lat-ires. 
Delicious. —_—_ 
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You really don't have to go all the way to the 
beac hy to get nice, THEY pict twits, 

You can get those close to home. 

Which is a good reason to keep Kodak film 
around the house. Rec mESe that 4 the film eYery= 
thing comes out best on. Biverywhere, 


“Remember the “Day...in “Pictures 
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et Going! 


158 escape toutes to the Caribbean and 
South America. You can leave any Wednesday, 
Fnday of Salurday lrom New York, ane ohare 
Wall on our new “Charge-4-Cruisa” Plan, 
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FREE! 
necticut 
VACATION KIT 


Famed attractions 
like Mystic Seaport, 
Nathan Hale and Mark 
Twain hores, Yale, 
Shakespeare Feetival, 
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full color brochure 
shows Connecticut's 
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from drowning 
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It takes inspiration to 
create Sarah Coventry's 
unusual jewelry. 


sometimes we Bod it in the lore and 
legend of a land. Intia’s legendary 
tribute to love—the Taj Mahal- 
inspired the oriental splendor reflected 
in Sarah's “Light oft the East” brooch, 
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| WHAT IN THE WORLD 
INSPIRES SARAH ¢ 


Sometimes a nation’s 
tracitions sug@est an 
idéa.in Spain, colorful 
pageantry is a traction, 
Striking achoamment is 
another, as svimbolized 
here in Sarah's distinctive 
“Senorita” earrings. 





The Barth fteolf often moclels 
for Sarah. The Aistrian Alps provide 
the thought, an appropriate setting, 
and the sparkling crystals | 
for this “Mountain Flower’ pin. 


Beauty is where you find it, And Sarah 
searches the world to bring you 
the most beautiful fashion jewelry. 
To see-our latest collection, 
write: Sarah Coventry, Inc: Newark 90. 
New York State 14513 
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Shown only at our Home Jewelry Shows 
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